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Main Buildings of St. Stanislaus Seminary, Florissant, Mo. 


Electricity for Suburban and Country 
Institutions 


Possible to Furnish Very Complete and Satisfactory Electric 
Service to Such Institutions as Shown at Jesuit Seminary Near 
St. Louis—Light, Power, Cooking, Heating and Farm Work 


By EDMUND F. BRIGHAM 


HE IDEAL location for an educational or chari- 
E table institution is in the country in order to 
secure the most wholesome environment for the 
students or inmates. Such a location, however, in- 
volves some difficulties due to the absence of city con- 
veniences, such as electricity and water supply and fire 
protection. Where these are entirely missing there 
may be serious fire liazard caused by reliance on kero- 
sene, gasoline or acetylene lighting systems. 

Electricity may, of. course, be generated locally, but 
this requires quite a plant for a large institution. That 
it may be furnished most successfully from any nearby 
electric power transmission system is demonstrated by 
the recent complete electrification of the buildings and 
adjoining large farm of a well known educational insti- 
tution near St. Louis. This article will describe the 
installation briefly. It will be found that it possesses 
numerous interesting features. 

St. Stanislaus: Seminary, situated at Florissant, 
Mo., about eighteen miles northwest of St. Louis, is 
an institution belonging to the Society of Jesus, where 
young members of that order are trained and educated 
tor the priesthood. Four large four-story buildings, 


three of brick and one of stone, afford living quarters 
for the hundred and eighty or more members of the 
community. There are, besides, numerous small work 
buildings, for the Seminary is a veritable little city, 
—_ with the exception of meats and groceries that are 
prétured from St. Louis, all the needs of the com- 
munity are supplied on the grounds. The institution 
has its own bakery, shoe shop, laundry, cannery, cold- 
storage plant, dairy, pumping station, blacksmith and 
carpenter shops, winery (the Seminary has a fine large 
vineyard), garage and stable. There are also a two- - 
story frame building for the workmen, a large stable 
for horses and mules, an immense brick cow-barn, and 
the out-buildings essential to the working of a goo-acre 
farm. From this it is easy to see that the authorities 
at St. Stanislaus were tackling no easy proposition 
when in 1915 they determined to install electricity for 
power and lighting. 

On the Seminary’s guaranteeing a connected load 
of 60 kilowatts, the Electric Company of Missouri 
agreed to tap its 60-cycle, 4,000-volt, three-phase line 
along the St. Charles rock road at Pattonville, and to 
run a three-phase line the intervening six miles to St. 
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Seminary End of Transmission Line, Showing Transformers and “Round House.”’ 


Stanislaus. Accordingly, three 75-kilowatt, delta-con- 
nected transformers were set up on four poles at the 


No. 


Pattonville end, to boost the voltage to 13,200. 
o galvanized-iron wire was used for the line wires 
(copper was not feasible on account of the condition 
of the market) and the Pattonville end was equipped 


with disconnecting switches and fuses. Standard 4o0- 
foot cedar poles with V-braced crossarms were used; 
on dead-end poles the V-brace was inverted to afford 
ample clearance for the line wires. For lightning pro- 
tection, a fourth wire, grounded at every sixth pole, 
was carried on bayonets above the line wires. 

At the Seminary end the line was equipped with 


three Burke disconnecting switches and three horn 
gaps and run into three 25-kilowatt transformers, 
which step down the voltage to 220 volts. These 
transformers are hung on two poles in triangular fash- 
ion, one in front and two in back, thus greatly sim- 
plifying the delta connection and giving good clearance 
for all high-tension wires. From the transformers the 
power and light lines are carried directly into what is 
called the “Round House,” the Seminary’s main dis- 
tribution point, the 110-volt light circuits being taken 
from the middle taps of the delta connection on the 
transformers. 

From the Round House to the four main buildings 








Portion of the Farm Lines, Showing 


Location of Underground Cable and Overhead Wires. 
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Interior View of ‘‘Round Hcecuse’”’ or Main Distributing Center. 


overhead lines were out of the question; they would 
have disfigured the Seminary’s well-kept grounds. Ac- 
cordingly, two steel-armored cables, for light and pow- 
er, respectively, were run underground to a central 
manhole in the quadrangle on which these buildings 
front. From this point separate underground connec- 
tions were run to each building, provision being made 
for another connection with a chapel soon to be 
erected. 


INTERIOR WIRING OF BUILDINGS. 


Before taking up the salient features of the interior 
installation, we must take notice of the fact that every 





bit of the work at St. Stanislaus was done by the stu- 
dents themselves. They were divided into separate 
groups for mason, conduit and wiring work, and were 
under the direction of an electrical engineer, the only 
one among their number with any previous experience. 
To get an idea of the difficulties they met with, it may 
be stated that when the buildings at the Seminary were 
put up, absolutely no provision was made for future 
wiring. One of them was an old stone structure, built 
in 1847, with even interior walls of stone two feet 
thick, and every bit of woodwork dowelled. In another, 
the 16-foot ceilings necessitated the erection of special 
scaffolding to install the conduit. 


Location of Central Manhole in Quadrangle and Underground Cable Lines to Four Main Buildings. 
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Corner of Bakery Showing Switchboard and Meter for Three 
2 gg 

In each of the buildings, the incoming line was run 
into an entrance box, equipped with fused knife switch 
for three-phase distribution. In three of the buildings 
the light circuits are all controlled by two 10-circuit 
distribution cabinets; in the fourth each floor has its 
separate distribution cabinet. Conduit was used prac- 
tically throughout, loom and flexible being used for 
some few branch connections. With the exception of 
the principal mains in each building, practically all the 
work was concealed—no easy feat, if we remember the 
two-foot walls and the dowelled woodwork. 

Worthy of especial note was the wiring of two 
study halls. They were equipped each with 52 water- 
proof floor outlets for individual desk lamps. One of 
them was situated on the ground floor and here the 
outlets were fed from lines carried in 1%-inch conduit 
hung on an I-beam in the basement; in the other they 
were fed from lines carried in conduit along the base- 
board and connected under the flooring by means of 
loom and flexible. Another neat bit of wiring was 
done in the infirmary, where each room was equipped 
with floor, wall and ceiling outlets for heating and 
illumination. 

Worthy of note, too, is the fact that for all large 
areas and outdoor approaches, high-power Mazda type 
C lamps were employed. These lamps leave nothing 
to be desired in the way of efficient illumination, and 
their opal pear-shaped inclosing globes eliminate glare 
and protect the lamp itself. In all some 600 lamps 
were put in at St. Stanislaus, to total about 22,000 
watts. 


Circuits AND Motors FOR THE FARM. 


To handle the farm circuits, two separate 220-volt 
lines were run from the Round House; for the por- 
tion of one that supplies the work buildings on the 
grounds proper, steel-armored cable was laid under- 
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Bake Ovens. One Oven Just Opened to Show Capacity Yield. 
ground as before. Taken off this line is a 10-horse- 
power, three-phase General Electric induction motor 
with compensator, to operate the laundry. A similar 
three-phase induction motor operates the ammonia 
compressor for the cold-storage plant and a 5-horse- 
power, three-phase motor pulls a deep well pump. A 
De Laval electric separator was likewise installed in 
the dairy. On this line we also find a 10-horsepower 
corn grinder and a 10-horsepower circular saw. 

According to agreement with the Electric Company 
of Missouri, which granted 20 per cent of the total 
connected power load for light consumption, all the 
lighting circuits in the farm buildings were taken off 
the power line by means of a balance coil. 


CoMPLETE ELECTRICAL EQUIPMENT 
IN KITCHENS. 


EXCEPTIONALLY 


Some of the latest electrical appliances have been 
installed at the Seminary. A General Electric type 
S-3 range was set up in the kitchen of the Infirmary 
which was likewise provided with two 18-inch exhaust 
fans, and with outlets for the use of a vacuum cleaner. 
Heaters are being placed in the rooms and tests are 
being made for space-heating equipment. The com- 
munity kitchen was equipped with a large electric 
potato peeler and a two-horsepower induction motor 
running a countershaft that drives meat grinders, cof- 
fee grinders, etc. 

There has also been specified an electric bake oven 
capable of baking 100 24-ounce loaves of bread per 
hour, and an electric range capable of cooking meals 
for 350 persons. This range will have four large ovens 
and two broilers which will broil 140 pounds of steak 
in an hour. The range will be used for ordinary cook- 
ing operations, but all vegetables, soups, etc., will be 
prepared in six large electric cookers, three of 25 and 
three of 30-gallon capacity, specially constructed and 
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the largest of their kind in the country. These cook- 
ers are made so as to prepare large quantities of vege- 
tables economically, by steaming instead of boiling 
them. All meats will be roasted in a special oven which 
will be separate from the range. 

A plate warmer 10 feet long and 3 feet wide, fitted 
with compartments and an extension table 5 feet long 
will also be provided. The plate warmer is built low 
and will have a top made of %-inch steel, which is to 
be used also as table. 

All water-heating’ for cooking, dish-washing and 
bathing will be done electrically by two 300-gallon 
heaters which will furnish approximately 1,000 gallons 
of water at 180 degrees every 24 hours. From these 
water-heaters pipes will be run to the coffee and tea 
urns, which will also be heated electrically. By thus 
introducing water at 180 degrees into the coffee and 
tea urns it will quickly be brought to a boil. 

The bakery has been equipped with an electric 
dough mixer with a capacity of one barrel, run, by a 
two-horsepower General Electric induction motor. 
Three electric ovens have likewise been installed, each 
with a capacity of 100 24-ounce loaves per hour and 
built so that it can be connected directly into a 220-volt 
three-phase line. Thus far no more than two of these 
ovens have been used at a time, and the output of the 
two has easily equalled the combined capacity of all 
three as rated by the manufacturer. In each oven 
three heats can be employed: high, low or medium. 
With the brick ovens formerly in use, 24 hours pre- 
vious heating was needed to obtain the proper tem- 
perature for baking; with the electric ovens an hour 
and a half suffices. 


COMPARISONS BETWEEN FORMER AND ELECTRIC OPER- 
ATIONS. 


3etween the kerosene lamps previously used and 
the electrical illumination comparison would be ridicu- 
lous. An idea of the saving of expense realized at St. 
Stanislaus under electrical operation of the various 
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work buildings can be had from the following figures 
that are typical of operating costs. 


DEEP WELL PUMP. 


Gasoline-Engine Operation: Per day. 
Consumption 2 gallons per hour at 13 cents X 10 hours .$2.60 
Electrical Operation: 
5-H. P. motor consumes in 
xX 3 cents 


Saving 
Note: This does not take into account the fact that an 
alternating-current motor scarcely ever needs repairs; on a 
gasoline engine there are habitual repairs, involving more or 
less expense. This motor paid for itself in the first month 

of operation. 

LAUNDRY. 

Per day. 
». $1.95 
0.50 
0.30 


Steam Operation: 
Coal consumption (10-hour day), 1575 pounds..... 
Cartage of coal 
Lubrication 


2.75 
Electrical Operation: 
10-H. P. motor consumes in 6 hours 44.6 
xX 3 cents 
Miscellaneous 


K. W. 
$1.34 
0.17 


Saving 


AMMONIA COMPRESSOR. 
Steam Operation: 
Coal consumption per day 
Cartage of coal 
Miscellaneous 


$1.75 
0.50 
0.15 


$2.40 

Electrical Operation: 
5 ee eg Se ee eer ere $1.08 
Miscellaneous 0.15 


$1.23 


Saving 
Naturally, such results have made electricity very 
popular at St. Stanislaus Seminary. 





r 





Three New Electric Ovens in the Bakery, Middle One With Full Batch of Baked Loaves. 
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Voltage Regulators for Alternating- 
Current Feeders 


Necessity for Feeder Regulation and Types of Feeder 
Regulators Discussed—Voltage Relations, Character- 
istics, Connections and Control of Each Type Described 


By NORMAN G. MEADE 


tric power requires the use of large generating 

units, the establishment of generating stations oi 
great capacities, the transmission of power at high 
voltages to step-down transformer substations, and 
the distribution of this power to the consumers at 
relatively low voltages. This system results generally 
in unsatisfactory voltage regulation, due to the varia- 
tions in the load of the various feeders, unless means 
are provided for its adjustment. 


EF: YNOMIC generation and distribution of elec- 


NEED FOR FEEDER REGULATION AND TyPEs OF REGU- 
LATORS. 


The voltage of a generator or a number of gen- 
erators in the same station may automatically be main- 
tained constant, regardless of the load at the station 
bus or at any point on the transmission system, by 
means of a generator-voltage regulator, acting on the 
generator-field, but this arrangement cannot be used 
for the control of individual feeders. One feeder may 
serve a business district, while another from the same 
generator may serve a residential district, and since 
the current consumption required depends upon the 
load, and since the peak of the load occurs at differ- 
ent times in different feeders, the regulation of the 
individual feeder is essential if good regulation is to 
be obtained on the entire system. 

In order to meet the different requirements and to 
satisfy the varving conditions, feeder regulators have 
been designed which may be classified as induction 
regulators, and switch-type or step-by-step type regu- 
lators. and each of these subdivided into hand-operated 
and automatically-operated types. Feeder regulators 
are generally variable-ratio transformers, or compen- 
sators, having two separate and distinct windings, pri- 
mary and secondary, connected respectively across 
and in series with the feeder to be controlled. 


PRINCIPLE OF OPERATION. 


Fig. 1 shows this type of regulator in its simplest 
form. When the double-throw switch is in the posi- 
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Fig. 1.—Scheme of Simple Feeder Regulator. 


tion shown the secondary voltage is added to that of 
the primary and the resultant feeder voltage is 2,220 
volts. When the switch is thrown to the downward 
position the regulator transformer is cut out of circuit. 
The product of the volts and amperes on the generator 
or busbar side is always equal to the product of the 
volts and amperes on the feeder side, less the small 
loss of the regulator itself. 

This principle applies to both the single-phase and 
the polyphase types of regulators, but for simplicity of 
illustration assume a single-phase regulator for a 100- 
volt, 100-ampere circuit having a capacity to produce 
a total range of 20 per cent in the voltage of the cir- 
cuit, that is, a variation of 10 per cent above to 16 
per cent below normal, and further assume that there 
is no loss in the device itself. The value of current: 
and voltages may then be shown graphically as in dia- 
grams A and B in Fig. 2, the former showing the 
values with the regulator in the maximum boosting 
position, and the latter with the regulator in the max- 
imum lowering or bucking position. Intermediate 
values may be similarly shown. 

With a regulator capable of a total variation of 20 
per cent, in the maximum boosting position 9 per cent 
of the current flows through the primary and back 
into the line, and this amount is, therefore, deducted 
from the useful current in the feeder, bu’ the feeder 
potential is thereby increased 10 per cent; whereas 
with the regulator in the maximum lowering position, 
the current in the shunt winding is reversed, thus in- 
creasing the useful feeder current by 11 per cent, but 
at the expense of lowering the voltage by Io per cent. 

In practice the secondary winding is tapped at sev- 
eral points, the taps being connected to a dia! switch 
as shown in Fig. 3. The reversing switch when in 
one position arranges the connections for boosting, 
and when in the opposite position the connections are 
made for lowering the voltage of the feeder. The 
switch arm is divided into two parts insulated from 
each other as shown, and the two parts connected with 
a small reactance coil for the purpose of preventing a 
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Fig. 2.—Voltage and Current Relations in a Regulator. 
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3.—A Form of Step-by-Step Regulator with Reversing 
Switch. 


Fig. 


short circuit of the various coils as the switch is moved 
from one contact to another. 

The type of regulator shown in Fig. 4 has an auto- 
matic reversing switch a. When the switch lever has 
passed over all of the contact, d, e, f, g, etc., and 
started a second time around, the reversing switch a 
shifts from contact c to contact b. 

INDUCTION REGULATORS. 

Induction regulators are built in single, three and 
six-phase types. Although used principally for the 
control of lighting, circuits, they are also well adapted 
to power circuits, either single-phase or polyphase. 
In induction regulators two windings are arranged on 
separate, circular, concentric sheet-iron cores, one of 
which is stationary, and the other arranged so that it 
may be partially rotated within the former. The 
series or secondary winding is arranged in slots on 
the inside circumference of the stationary core, and 
the shunt or primary winding in similar slots on the 
outside circumference of the movable core, and the 
variation in the feeder voltage produced by the regu- 
lator is entirely due to the change in the angular posi- 
tions of these cores. 

Windings on both stationary and movable cores 
are in effect polar windings. With a given pole of 
the primary opposite a similat pole of the secondary, 
the regulator will boost the line voltage, but will lower 
it if opposite a dissimilar pole; and the change from 
“boost” to “buck” is gradual as a given primary po!e 
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‘Fig. 4.—Simplified Connections of Regulator With Automatic 
Reversing Switch. 
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is rotated through the angle between similar and di-- 
similar poles of the secondary. The method of pro- 
ducing these results is, however, radically different in 
single-phase and polynhase types, and each will be 
described separately. 


SINGLE-PHASE INDUCTION REGULATOR. 


The arrangement of the primary and the secondary 
cores and windings of a single-phase induction regu- 
lator is shown diagrammatically in Fig. 5. As there 
is only one exciting winding, the magnetizing flux is 
an alternating one and its direction is always parallel 
to the diameter of the movable coil which passes 
through the center of the exciting coils, but its direc- 
tion may be varied with respect to the stationary core, 
and consequently with respect to the stationary or series 
winding. With the armature in such a relation that 
the primary winding induces a flux opposed to that 
induced by the secondary, the voltage induced by the 
primary in the secondary is added directly to the line 
voltage, but is subtracted when the direction of the 
flux is the same, the complete range being obtained 
by rotating the armature through an angle of 180 de- 
grees. As the core is rotated gradually, the relative 
direction of the primary flux, and consequently the 





Fig. 5.—Diagrammatic Representation of Single-Phase Induc- 
ticn Regulator. 


amount forced through the secondary coils is simi- 
larly varied and produces a gradually varying poten- 
tial in the secondary from the maximum positive, 


through zero, to the maximum negative walue. The 
induced potential is, however, always in phase with 
the excitation, and is added directly to or subtracted 
directly from the line voltage. 

The primary or rotating core contains two wind- 
ings: the active or shunt winding connected across the 
line, and a second winding short-circuited on itself 
and arranged at right angles. to the shunt winding. 
The object of this short-circuited winding is to de- 
crease the reactance of the regulator, and its opera- 
tion is as follows: As the primary and the short-cir- 
cuited windings are both on the movable core and per- 
manently fixed at right angles to each other, the flux 
gencrated by the primary passes on either side of the 
short-circuited coil, and is, therefore, not affected by 
it in any way whatever, for as long as no flux passes 
through this coil there is no current flowing in it. This 
condition is, however, only true when the armature is 
in the maximum boost or maximum buck position with 
current flowing in the series winding, and in any posi- 
tion of the armature with no current in the secondary. 

With the armature in the neutral, or no-boost, no- 
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buck positicn, the flux generated by the current in the 
secondary passes equally on either side of the primary 
coils, which cannot therefore neutralize the flux gen- 
erated by the secondary. If the primary core were not 
provided with a short-circuited winding and were 
rotated from either maximum position so as to reduce 
the primary flux passing through the secondary, and 
if the line current remained constant, a gradually in- 
creasing potential would be required to force the cur- 
rent through the series windings, and a correspond- 
ingly increasing flux would have to be generated. This 
voltage would become a maximum with the armature 
in the neutral position, due to the fact that in this 
position the shunt coils are at right angles to the series 
coils and therefore entirely out of inductive relation 
to them. The current in the secondary, therefore, 
would act as a magnetizing current and a considerable 
part of the line voltage would have to be used to force 
the current through these coils. The voltage so ab- 
sorbed would be at right angles to the line voltage, 
and the result would be a poor power-factor on the 
feeder. 

Figs. 7 and 8 show the values of the primary and 
the secondary electromotive forces. Let OA be the 
value and time-phase position of the electromotive 
force of the primary coil, and let OD or OE be the 
maximum value of the electromotive force of the sec- 
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Fig. 6.—Regulation Curves of an Induction Regulator. 


ondary; this electromotive force may be either sub- 
tracted from or added to the primary electromotive 
force, depending upon the mechanical position of the 
moving member, in order to produce the resultant elec- 
tromotive force. If now the line OE be allowed to 
represent also the mechanical position in electrical 
space degrees, of the moving members, when the max- 
imum secondary electromotive force is additive in 
phase with the primary electromotive force, then OD, 
180 electrical space degrees from OE, is the mechan- 
ical position of the moving member when the max- 
imum electromotive force is subtractively in phase 
with the primary electromotive force, that is, in oppo- 
sition. 

When the mechanical position of the moving mem- 
ber is OB, Fig. 7, the secondary electromotive force 
may be considered to have the value OC (CB being 
perpendicular to OC) but it remains in time phase 
with OA, so that the resultant delivered electromotive 
force is CA. Similarly, when the mechanical position 
of the moving, member is OB’, Fig. 8, the secondary 
electromotive force is OC’ and is in time phase with 
OA, so that the resultant delivered electromotive force 
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Fig. 7.—Voltage Felations of Induction Regulator, Bucking. 


is C’A. Fig. 6 shows the regulation curves of feeder 
voltage of an induction regulator. 


PoOLYPHASE INDUCTION REGULATOR. 


In the polyphase regulator, the excitation is pro- 
duced by the combined action of shunt windings con- 
nected across the separate phases of the system. The 
shunt windings for the different phases are identical 
in every way and arranged so that the various wind- 
ings magnetize a given pole of the regulator in the 
same direction, that is, each pole is wound with as 
many distinct and separate windings as there are 
phases, and these windings are connected to the line 
in the same order as similar windings on a generator. 
The magnetizing flux produced has a practically con- 
stant value, but does not have a constant direction. 
The magnetic field is a rotating one, not an alternating 
one as in the single-phase type and the speed of rota- 
tion per pole is the same as that of the generator. 

All of the slots on the circumference of a poly- 
phase regulator armature are filled with the windings 
of the various phases symmetrically arranged as stated 
and the secondary or series winding is similarly ar- 
ranged on the inside circumference of the stationary 
core. The voltage produced in the secondary is due 
to the rotation of the flux produced by the combined 
action of the primaries. The voltages generated in 
the series windings of the various phases are therefore 
of the same value, and are constant for all positions 
of the armature, and the variation in the line voltage 
produced by the regulator is due to a phase displace- 
ment, which is illustrated graphically in Fig. 9. 

Let EO represent the normal potential of one leg 
of the system and let the radius of the arc ABD rep- 
resent the constant voltage induced in the secondary 
of the regulator. With the primary coil of leg 1, for 
instance, directly opposite the secondary coil of the 
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Fig. 9.—Voltage Relations of a Polyphase Induction Regulator. 


same leg, the voltage generated will be in phase with 
the impressed voltage and will be represented by OD, 
and the regulator will lower by the maximum amount, 
making ED the feeder voltage. As the primary is 
rotated out of this position, the secondary winding 
considered will be partially excited by the next wind- 
ing on the armature, so that the voltage generated is 
not deducted directly from O£, but at an angle, as 
OC, and the feeder voltage is the resultant of EO and 
OC. or EC, which is equal to EX. Rotating the arma- 
ture through an angle of neafly 9o degrees, or to OB, 
<9 that EB equals EO, the regulator is in the neutrai, 
or no-boost, no-buck position. Completing the full 
range of 180 degrees leg 1 on the armature is again 
opposite leg 1 on the field, but opposite that part of 
the winding surrounding the dissimilar pole, so that 
the voltage OA is again in phase with OE, and the 
regulator is boosting. The resultant EA represents 
the feeder potential. 

Due to the rotation of a similar field produced by 
the current in the series coils, the currents in the 
shunt windings are constant regardless of the position 
of the armature, for a given line current, and the cur- 
rents in the shunt windings are taken from the line 
or delivered back into the system as the armature is 
rotated from maximum boost to maximum buck in 
the same phase relation as represented by the sec- 
ondary voltage generated. This condition is due to the 
fact that the current in the series winding—line cur- 
rent—determines the direction of the current in the 
shunt winding in the same way that the voltage across 
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Fig. 11—Connecting Diagram for Auxiliaries of Single-Phase 


Induction Regulator. 
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Fig. 10.—Simplified Connections of Y-Connected Polyphase In- 
duction Regulator. 


the shunt winding determines the direction of the 
voltage in the series or secondary winding. 

With the arrangement of the shunt windings nec- 
essary to the polyphase regulator, the impedance of 
the device is, therefore, comparatively small without 
the use of the short-circuited coil required in the sin- 
gle-phase regulator, and the total ampere-turns of the 
primary are always equal to the total ampere-turns of 
the secondary, which accounts for the currents in the 
shunt winding being out of phase with those in the 
series coils in any other than the maximum boost or 
buck positions. 

Fig. 10 shows simple scheme of connections of a 
three-phase regulator with Y-connected primaries. 
Figs. 11 and 12 show the external connections with the 
auxiliary devices of a single-phase and a three-phase 
General Electric induction regulator, respectively. 
Both are automatically operated by three-phase motors 
and compensated for line drop. Figs. 13 and 14 show, 
respectively, the assembly of a single-phase and a 
three-phase induction regulator. 


OPERATION OF INDUCTION REGULATORS. 


Regulators may be operated by hand, either direct- 
ly or through a sprocket wheel and chain, by a hand- 
controlled motor, or automatically. If motor-oper- 
ated with hand control, the motor may be of the alter- 
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Fig. 12.—Connecting Diagram for Auxiliaries of Polyphase In- 
duction Regulator. 
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Fig. 13.—Assembly of Single-Phase Induction 


Regulator. 


nating or the direct-current type, but preferably of 
the alternating polyphase type. If automatically oper- 
ated, the motor should be of the polyphase type, as 
the single-phase alternating and the direct-current 
motors are not well adapted for this purpose. A limit 


switch is provided which stops the movement of the 
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14.—Assembly of Three-Phase Induction 


Regulator. 


£20. COMPENSATOR 


¥ 
Fig. 15.—Connection of Control Relay for Auto- 
matically Controlled Regulator. 


Fig. 17.—Connections for a Three-Phase 


Fig. 16.—Connections for Three Regulators on Y-Connected, Four-Wire, Three- 


Phase System. 


regulator by opening the motor circuit as soon as the 
regulator has reached either extreme position, but 
which automatically closes the circuit again as soon as 
the regulator armature receeds from the extreme posi- 
tion. 

Automatic regulators are provided with double- 
pole, double-throw switches electrically controlled by 
means of a relay or contact-making voltmeter, the 
connections of which are shown in Fig. 15. It con- 
sists essentially of a solenoid and a laminated iron 
core which is partially suspended by a spring and par- 
tially by the current in the solenoid, and operates a 
lever provided with contacts. The lever is connected 
to one side of a low-tension alternating-current cir- 
cuit and the contacts are connected to the energizing 
coils of the relay switch. The other terminals of these 
coils are connected to the other side of the circuit as 
shown in Fig. 11. With the line at normal potential, 
the lever is in a horizontal position and neither con- 
tact is closed, but with a variation above or below nor- 
mal the lever closes one or the other contacts, thereby 
energizing one of the coils of the controlling switch, 
which starts the motor in one direction or the other 
until the predetermined line voltage is again obtained. 
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If it is desired to compensate for line drop, either 
ohmic or reactive or both, and maintain a constant 
potential at some distant point, a line-drop compensa- 
tor is used which is shown diagrammatically in Figs. 
11 and 12. 
Fig. 16 gives the connections of three automatic, 
single-phase induction regulators on a three-phase, 
four-wire system. Fig. 17 shows the connections of 
a three-phase induction regulator on a three-phase 


system. 
[LIGHTNING PROTECTION FOR REGULATORS. 


Voltage regulators are exposed in a peculiar man- 
ner to line disturbances, and it is therefore necessary 
that precautions be taken to protect them. Such pro- 
tection is particularly needed in circuits where fre- 
quent and severe disturbances originate, either in the 
high-tension circuit which supplies the feeders through 
step-down transformers, or in the feeder circuits 
themselves. The usual practice of installing aluminum 
arresters on the feeder bus and multiple-gap arresters 
and choke coils on each feeder affords, in most cases, 
sufficient protection. In special cases, as shown in 
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Fig. 18.—Arrangement of Special Lightning Pretection for 
Single-Phase and Three-Phase Feeder Regulators. 


the diagrams of single-phase and three-phase feeder 


regulators in Fig. 18, additional protection should be, 


provided by installing by-pass cells across the series 
windings of the regulators to allow the disturbances to 
pass around the regulator to the bus arrester instead 
of through the windings. 





Work of the Public Service Commission, First Dis- 
trict, New York. 


The Public Service Commission for the First 
District, New York, was ten years old July 1. In 
all save one state of the Union, there are today regu- 
latory commissions, most of them established since 
the creation of the New York State Commissions and 
many of them founded upon the same lines, differing 
however from the New York Commission for the 
First District in that they have no local rapid-transit 
powers. 

Under the powers last mentioned the Commission 
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for the First District is constructing the great Dual 
System of rapid transit, involving the expenditure of 
an amount between $350,000,000 and $400,000,000, 

about one-half of which is being contributed by New 

York City. The construction of the new system of 

rapid transit has been properly described as the great- 

est single municipal transportation achievement in 

America and perhaps is to be recorded as the greatest 

single achievement of the Commission. This system, 

including the third-tracking of the elevated lines, will 

add 345 track miles to the existing rapid-transit mile- 

age and will give New York City something more 

than 600 track miles of such lines, more than is pos- 

sessed by any other single city in the world, and more, 

it is said, than all of the other cities of the United 

States put together. 

Under its regulatory powers the Commission for 
the First District has exercised jurisdiction over stock 
and bond issues of corporations, has accomplished re- 
ductions in rates charged for gas and electricity, has 
eliminated many dangerous railroad grade crossings, 
has improved the installation and equipment of the 
various companies under its control and has effected 
a great and positive saving of human life by the en-~ 
forcement of safety precautions and the installation 
of safety devices. It has handled many thousands of 
complaints from the patrons of public utilities and has 
settled a large proportion of those complaints really 
justified, to the satisfaction of the complainants. 





An “Average Eye” for Heterochromatic Photometry 


The comparison of lights of different colors is 
supposed to be based on an “average normal eye.” 
The Bureau of Standards, Washington, D. C., has 
just issued a new publication (Scientific Paper No. 
299) entitled “An Average Eye for Heterochromatic 
Photometry, and a Comparison of a Flicker and an 
Equality-of-Brightness Photometer.” This paper 
records an attempt to approximate the results of such 
an eye with typical color differences by using a large 
number of observers. In particular, results obtained 
by a flicker photometer and by an equality-of-bright- 
ness photometer, with different degrees of color dif- 
ferences, are compared. In terms of the Ives-Kings- 
bury test solutions, for which the proposed normal ratio 
of transmissions (with four-watt per candlepower 
carbon lamp) is 1.00, the average of 114 observers 
gives a ratio of 0.99. By using these test solutions, 
results obtained on the flicker photometer by a small 
number of observers can be corrected so as to give 
normal values with a high degree of accuracy. On 
the average, equality-of-brightness measurements also 
vary in proportion to the test ratio, but erratic varia- 
tions often overshadow these systematic differences. 
For sources having relatively high intensity in the 
blue, flicker values tend to fall below those obtained 
on the usual standard photometers, but the difference 
is comparable in magnitude with the uncertainty of 
the latter values. 





Lorain Central Station Makes Steam-Pressure 
Record.—In spite of unusual labor conditions, diffi- 
culties in obtaining coal and widely varying loads, 
the Lakeside plant of the Lorain (O.) County Electric 
Company has been making some enviable records on 
the recording steam-pressure gauge. The steam pres- 
sure, acording to these charts, has not varied more 
than 10 pounds since April 5, when a 15-pound notch 
in the chart occurred at 3 a.m. No real trouble was 
experienced since a month before the date mentioned. 
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Automatic Starting for Squirrel-Cage 
Induction Motors 


Description of the Construction and Operation of an Ingenious 
Automatic Compensator Which Is Easily Installed and Con- 
trolled—An Important Development for Industrial Plants 


By H. F. STRATTON 


Electric Controller & Manufacturing Company, Cleveland, Ohio. 


T is not necessary to argue the advantages of the 
automatic motor starter; practically all people ap- 
preciate and desire the benefits of “push-button 

control” for starting electric motors. Until six or 
seven years ago hand starters were used with the ma- 
jority of both alternating-current and direct-curent 
motors. The automatic starter for direct-current mo- 
tors made its appearance about that time, and its nu- 
merous advantages were immediately recognized by 
the users of motors. The growth of the direct-current 
automatic starter has been startling. 

Unfortunately, the same advance has not been 
made in the development of the automatic starter for 
alternating-current motors, although there are more 
squirrel-cage motors in use than any other type of 
electric motor from the standpoint of numbers and 
total horsepower. The need of an alternating-current 
automatic motor starter has been clearly shown by the 
constant demand for something which would do for 
the squirrel-cage motor what the automatic starter 
has done for the direct-current motor. This article 
describes an automatic starter or compensator for 
squirrel-cage motors. 

This automatic compensator can be installed by an 
electrician of ordinary ability, it can be operated by 
anyone who knows enough to push a button for start- 
ing and another one for stopping, and under ordinary 
conditions it will run years without attention. 

It is common practice to allow 50 per cent over- 
load for the starting current of a direct-current motor ; 
in fact, it is rather necessary not to exceed 50 per 
cent overload, principally because greater currents are 
apt to injure the commutator. As the squirrel-cage 
motor has no commutator, or in fact, any sliding con- 
tacts, it is not necessary to limit the starting current 
on this account. It probably would not injure the 
majority of squirrel-cage motors to throw them di- 
rectly across the line provided the motor started 
promptly. It would, however, cause such line dis- 
turbances due to the excessive current, that it is cus- 
tomary to apply less than line voltage for starting 
squirrel-cage motors larger than 5 or 714 horsepower. 
A transformer having several selective voltages, less 
than line voltage, is generally used for starting, and 
after the motor has attained a fair speed, the trans- 
former is disconnected from the motor and line voltage 
is applied. 

The objectionable high starting current which is 
secured by applying line voltage to the motor can be 
reduced by applying a starting voltage less than line 
voltage. The objection to reducing the starting volt- 
age is that the starting torque is also reduced, and in 
fact it is reduced more rapidly than the starting cur- 
rent. The starting torque varies as the square of the 
starting voltage, so that if half line voltage is applied 
to a motor at standstill, the motor current would be 





reduced to one-half, but the torque would be reduced 
to one-quarter. As neither a high starting current 
nor a low starting torque is desirable, a compromise is 
reached between the two and a starting voltage is 
applied to the motor which furnishes sufficient torque 
to start the load and accelerate it with reasonable 
promptness. Three or four different taps are gener- 
ally brought out from the transformers, so that the 
particular voltage can be applied at starting which is 
best for each application, bearing in mind the desira- 
bility of reasonably quick starting and the reduction 
of the starting current to as small a value as possible. 

Fig. 1 shows the connections usually employed in 
starting a three-phase squirrel-cage motor. L,, L, 
and L, are the line wires; 7,, 7, and 7, are the three 
coils of a three-phase transformer, each coil having 
several taps for changing the starting voltage. All 
the switching contacts marked S are closed in starting, 
and all marked R are closed in running. With the 
starting contacts closed, a reduced voltage is applied 
to the motor, and when it has attained a certain speed, 
the starting contacts are opened and the running con- 
tacts are quickly closed, disconnecting the transformer 
from the line and connecting the motor directly to the 
line. 

Substantially the same results can be obtained by 
means of the connections shown in Fig. 2, in which 
L,, L. and L, are the line wires; 7, and 7, are two 
coils of an open-delta transformer, each coil having 
several voltage taps. With this method of connection 
only four starting contacts and two running contacts 
are required, as against six starting contacts and three 
running contacts, as shown in Fig. 2. 

It is true that the connections of Fig. 1 disconnect 
the three lines to the motor when the starter is in the 
“off” position, and the connections of Fig. 2 allow 
the line L, to remain connected to the motor with the 
starter in the “off” position. The advantage of dis- 
connecting the three lines from the motor is, however, 
more apparent than real. Bearing in mind that it is 
necessary .to install a three-pole disconnecting switch 
back of the starter, it is obvious that this service switch 
would disconnect the motor also, thereby making the 
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Fig. 3.—E. C. & M. Automatic Compensator. 


complete installation, including motor, starter, and 
connecting leads, entirely safe for inspection or re- 
pairs. To depend upon the starter to disconnect the 
motor and to depend upon the service switch to dis- 
connect the starter involves such confusion that it is 
simpler and safer to depend always upon the three- 
pole service switch for the disconnection of both motor 
and starter. As to the advantages of the open-delta 
connection for starting, it requires six switching con- 
tacts instead of nine, resulting in economy of space, 
weight, complication and expense, and therefore is 
used in the E. C. & M. compensator. 


DESCRIPTION OF THE AUTOMATIC COMPENSATOR. 


Speaking generally, this automatic compensator 
starts a squirrel-cage motor in the usual way, in that 
the motor initially receives a reduced voltage through 
a transformer, and after the attainment of consid- 
erable speed, the reduced voltage is withdrawn and line 
voltage is quickly applied to the motor. Beyond this 
similarity, the E. C. & M. automatic compensator 
differs radically from any existing equipment. 

Externally it presents the appearance of a symmet- 
rically shaped iron case, fitted at the top with a 
weatherproof iron cover, as shown in Fig. 3. Eye 
bolts hold the cover in place and also furnish means 
for attaching a crane or other hoisting machine to the 
compensator in order that it may be conveniently han- 
dled. At the front and bottom a hole is tapped into 
the case, and normally a plug is screwed into this hole. 
If it is desired to drain the oil from the case, the plug 
is unscrewed. Holes are cast’ in the flange at the 
bottom, two on each side of the case, for bolting the 
machine to the floor or bracket. The necessary leads 
emerge at the back, pointing downward and are sealed 
hermetically tight where they pass through the case. 
In compliance with safety requirements, the case has 
convenient means for connecting it to ground. How- 
ever, with the cover in place, all exposed parts are dead 
electrically. The compensator therefore can be placed 
in the most crowded factory with absolute safety, or 
exposed to severest weather without interference with 
operation. 

The under side of the cover is cast with drip ridges, 
so that any splashing inside will return the oil to the 
case and not allow it to reach the exterior. In the 


boss, somewhat off center, there is a hole which mates 
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with a stud, projecting vertically near the middle of 
the top of the compensator. The machine itself is 
built in one unit, which slips snugly into the case from 
the top, and which is almost completely submerged in 
oil. 

Fig. 4 is a side elevation of the compensator mech- 
anism in the “off” position, and Fig. 5 is an elevation 
of the relay end. Fig. 6 is a three-quarter side eleva- 
tion giving a better view of the details of the mechan- 
ism, this view showing the compensator in the “start- 
ing” position. 

In each of these views Tr and T2 are the two coils 
of an open-delta transformer. The voltage taps from 
this transformer are brought up to a terminal board 
which is above the oil level, the details being shown 
fairly well in Fig. 5. Any one transformer is built 
up entirely of laminations of the same shape and size, 
so designed that they can be assembled with all joints 
lapped. The assembled transformer laminations are 
clamped between the transformer end frames, marked 
EF1 and EF2 in Figs. 4, 5 and 6, and six clamping 
bolts hold and support the transformer securely in its 
place. 

In Fig. 4, M is a U-shaped magnet built up of 
high-silicon steel laminations which are electrically 
welded together along six different places on the ex- 
terior of the magnetic circuit. Steel plates are also 
electrically welded to this frame, and are tapped so 
that, by means of bolts, the magnet may be attached 
to the main frame of the compensator. There are 
not any bolts used to hold the laminations together, 
and there is therefore no danger of these laminations 
becoming loose and noisy after continued use, as the 
structure is in reality made into one piece by the ex- 
tensive welding. After the U-shaped magnet has been 
welded together, its two pole faces are accurately 
finished, as also are the supporting plates on the back. 
Three small and one larger horizontal slot are cut into 
the upper pole face. These are shown plainly in Fig. 
5. The three small slots are oil canals to permit the 
armature to open rapidly when the magnet is de- 
energized. In the large slot is held a copper bar, each 
end of which is riveted to a brass casting extending 
upward and supported by a slanting piece of molded 
asbestos board marked AB in Fig. 6. This asbestos 
board also supports on its under side a cast grid re- 
sistance unit. The induced current flows through the 
copper bar, the two brass castings and the resistance 
unit when the magnet is in operation, and as this elec- 
trical circuit encloses only a portion of the upper pole, 
there are set up magnetic forces in different sections 
of the upper pole of the magnet which are out of phase 
with each other, and which prevent the magnet from 
chattering. 

The operating coil C encloses the lower pole of the 
magnet, and the wire is wound on a brass spool with 
supporting lugs, the spool being completely cut in two 
and insulated at the joint, so that it will not have any 
transformer action. 

At the face of the lower pole a strip of non-mag- 
netic metal is loosely supported, forming a gap in the 
magnetic circuit when the armature is closed. This 
material is not only non-magnetic, but it also has high 
ohmic resistance, to reduce the heating and the useless 
wattage which would be caused by eddy currents. 

The armature 4 is also built up of electrically 
welded steel laminations, and is welded to the cast- 
steel armature lever AL, which is pivoted to the frame 
by means of the phosphor-bronze rod AP. 

There is only one operating magnet for the entire 
mechanism, and this one magnet, when energized, must 
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Fig. 4.—Compensator Mechanism in “Off” Fig. 5.—Relay End 


Position. 


establish the starting connections and, after a delay, 
allow the starting connections to be broken and the 
running connections to be established. This is accom- 


plished by a very interesting mechanical movement. 
With the armature in its closed position, as shown in 
Fig. 6, it will be noticed that the contacts S are in en- 
gagement, establishing the starting connections to the 
motor, and that the spring SP has been compressed. 
Compensator remains in this starting position until it 


is released by the action of the transition relay. The 
action of this relay will be explained in more detail 
later, but for the present it will be sufficient to say that 
its plunger P lifts when the starting current in the mo- 
tor drops to a value which is suitable for a change in 
motor connections from the transformer to the line. 
When the transition relay operates, it raises the pivoted 
latch lever L as shown in both Figs. 5 and 6. Thismove- 
ment of the latch lever permits the compression 
spring SP to act on a toggle joint, quickly throwing 
the movable contacts from the starting side to the run- 
ning side; in other words, the motor is disconnected 
from the transformer and is connected to the line, 
the relative positions of the parts being clearly shown 
in Fig. 7. When it is desired to stop the motor, with 
the compensator in either the starting or running po- 
sition, the operating magnet is de-energized and all 
parts fall into the “off” position, shown in Fig. 4. 


METHOD OF OPERATING. 


The following is a brief summary of the sequence 
of operations: First, the operating magnet is excited, 
closing the armature, compressing a spring and con- 
necting the motor to the source of supply through the 
transformer; second, after the motor has attained a 
suitable speed, the transition relay operates a latch, 
permitting the compression spring to disconnect the 
motor from the transformer and the transformer from 
the line and to connect the motor to the line; third, 
when the operating magnet is de-energized, the arma- 
ture falls open and the motor is disconnected from 
the supply lines. The movable contacts do not pass 
back and forth across the same line, but follow the 
path shown in Fig. 8. In other words, any point on 
the movable contacts completely bounds an enclosed 
area each time the compensator goes through one cycle 
of operations, passing progressively from “off,” to 
“start,” to “run,” and finally again to “off.” 


of the Mechanism. 


Fig. €.—Mechanism Shown in Starting 
Position. 


The transition relay shown in Fig. 5 includes a top 
shunt coil SH tending to lift the plunger P when en- 
ergized, and a bottom coil SE in series with the motor 
in starting, tending to hold the plunger down when 
energized. Of course, when the shunt coil overpow- 
ers the series coil, the plunger is lifted, resulting in 
the disconnection of the motor from the transformer 
and the connection of the motor to the supply lines. 

If the shunt coil were always excited by the same 
voltage, it is obvious that the transition would always 
occur when the motor-starting current had reduced 
sach time to the same value. This would be a satis- 
factory operation, if the starting voltage and therefore 
the starting current were the same under all condi- 
tions, but, as a matter of fact, any one set of the three 
or four sets of voltage taps may be used depending 
upon the load conditions at the start. The lower the 
voltage of the selected taps the lower should be the 
value of motor current at which transition is made. 
For example, if a certain size motor were being started 
with the 70 per cent voltage taps, then the transition 
might occur at 100 amperes, but if the 40 per cent 
voltage tap were being utilized, then the transition 
should occur at perhaps 60 amperes. 

It would not be convenient to change the adjust- 
ment of the transition relay each time different voltage 
taps were selected, because that would necessitate 
putting ammeters in the circuit, watching the readings 
very carefully, and then varying the adjustment of a 
relay which is completely submerged in oil. It is very 
easy to make the selection of different voltage taps, 
because they are all brought up above the oil level to 
a terminal board, and flexible connectors are provided 
which can be moved easily to the terminals giving the 
desired voltage. Obviously, it would be very desirable 
if the act of selecting the correct voltage taps might 
also make the proper change in the adjustment of the 
relay, so that its operation would be right for the par- 
ticular taps selected. This is what has been accom- 
plished, and the transition relay of the E. C. & M. 
automatic compensator is self-adjusting, in that the 
selection of the voltage taps also selects the right ad- 
justment for the operation of the transition relay. In 
other words, the higher the voltage tap selected, the 
higher will be the value of motor-starting current at 
which the relay functions. 

This peculiar and beneficial action is obtained by 
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connecting the shunt coil of the relay, not to a source 
of fixed voltage, but to a source of voltage which is 
progressively higher as the higher-voltage starting taps 
are selected. In other words, a higher voltage will 
be applied to the shunt coil of the transition relay 
using the 85-per cent voltage taps than with the 4o- 
per cent voltage taps. With a relatively high voltage 
applied to the shunt coil of the transition relay, it is 
able to overpower the series coil at a relatively high 
value of motor current. Therefore, we reach the con- 
dition of increasing the value of motor current at 
which transition occurs when the relatively high volt- 
age taps are selected for starting the motor. 

~ Both the shunt coil and the series coil of the tran- 
sition relay can be connected to certain of the main 
contacts of the compensator whereby they are both ex- 
cited as long as the compensator remains in the start- 
ing position, but are not excited when the compen- 
sator is in either the running position or the off posi- 
tion. Consequently, each of these coils is in circuit 
only a brief time and their connection and disconnec- 
tion is accomplished without using any small control 
circuit contacts. The E. C. & M. automatic com- 
»ensator therefore includes no control circuit contacts 
and only one coil which is in circuit during running. 

The compensator is submerged in oil, with the 
exception of the terminal board. The oil accomplishes 
several purposes: it cools and insulates all parts car- 
rving current; it provides constant and liberal lubrica- 
tion for the moving parts; and it quickly quenches 
the arc which is formed when the contacts are sepa- 
rated. A special oil is used, which has a high flash 
point, but which is still liquid enough at zero degrees 
lahrenheit to allow free operation. On account of 
the large volume of oil and the freedom with which 
copper particles and carbon can settle harmlessly at 
the bottom, it is not necessary to change the oil before 
at least five years of average service. 

The drawn-copper contacts are of the butt type 
used in mill switches, special provision being made to 
reduce as far as possible any disintegration due to 
their operation in oil. The contact is clamped on the 
seat by a contact bolt with a slotted head. A tongue 
in the contact seat matches with a groove in the con- 
tact, and the bolt passes through an open slot in the 
contact. When it is desired to remove the contact it 


is merely necessary to unscrew the bolt several turns, 
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Fig. 7.—Compensator Mechanism in 
Running Position. 
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lift the contact sufficiently to clear the tongue, and 
then slide it forward, the open slot allowing the con- 
tact to free itself from the bolt. As it is not necessary 
to remove the bolt in replacing contacts, there is no 
danger of dropping it in the oil. 

Fig. 9 shows an easy method of lifting the com- 
pensator partly out of the case to inspect or renew the 
contacts. The eye-bolts are first taken out and the 
cover removed; the nuts are then screwed up to the 
shoulders of the eye-bolts, and the eye-bolts are again 
put in place in the lugs on the case; a crowbar, or any 
convenient piece of bar iron, is slipped through these 
eye-bolts and through the U-bolt at the top of the com- 
pensator frame; the nuts are next screwed down on 
the eye-bolts, after the manner of a jack, gradually 
elevating the eye-bolts and with them the compen- 
sator, until they reach the position shown in Fig. 9. 
It is necessary, of course, to disconnect the leads as 
shown, before lifting the compensator, but this is easily 
accomplished in the same way that the contacts are 
taken off. In.other words, merely loosen the clamp- 
ing nuts and slide the connectors off sideways, the 
clamping bolts passing through open slots. The same 
design is followed on the terminal board for the trans- 
former voltage taps, so that the two flexible connectors 
which are used to select different taps, can be removed 
by loosening the clamping nuts, and can be fastened to 
other taps by screwing down the clamping nuts a few 
turns. In all of these operations the design is such 
that there are no loose pieces to fall into the oil. 

Realizing that many squirrel-cage motors are used 
in plants having no regular electrical department, this 
automatic compensator has been designed so that it 
may be installed without expert electrical superin- 
tendence. The first step is to make the necessary con- 
nections between the motor, the compensator, and the 
line. Next remove the cover and pour oil into the 
case until its level reaches the cast letters, “Oil Level.” 
An attempt should then be made to start the motor 
under normal load conditions, and if it fails to start, 
or starts too slowly, the two flexible leads should be 
shifted to the next higher voltage taps. When the 
proper taps have been selected, replace the cover and 
clamp in place. With the completion of the above 
simple and easily understood operations, the compen- 
sator does its own thinking and is ready for a long 
term of service without any further attention. 


















Fig. 9.—Mechanism Partly Raised for In- 
spection or Change of Contacts. 
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Editorial Comment 














Electricity and the Shipping Industry 


HE important part played by electrical energy 
T and electrical equipment in shipbuilding, as well 

as in the operation of vessels, becomes more 
apparent with each passing week. In a recent maga- 
zine article it is pointed out that, from reports at hand, 
about six million tons of merchant ships appear to 
have been destroyed from the beginning of the war 
to the first of May last; and this was considerably 
above new construction for the period. But the sub- 
marine scare of last spring has already had a notable 
effect in increasing construction, while, for more than 
a year before that, scarcity of bottoms and abnormal 
freight rates had been stimulating shipbuilders. 

On May I construction of steel merchant ships in 
hand in our shipyards reached two million tons—about 
ten times the amount of steam tonnage turned out in 
1914—and since then General Goethals has declared 
that we shall build 925 vessels, aggregating over three 
million tons, in the next eighteen months. The sub- 
marine scare advertised in most effective fashion the 
need of merchant ships. A response is coming from 
every shipyard. Meantime the latest reports indicate 
that the destruction of merchant ships is rather more 
likely to decrease than to increase. 

It is interesting and significant to note that exports 
carried in American vessels this year represent about 
15 per cent of the total ocean-borne shipments of mer- 
chandise from the United States to foreign countries. 
The percentage increase of figures for goods carried 
in American bottoms over the preceding April was 31, 
while the gain by foreign ships as a group was slightly 
‘greater, 34 per cent. 

The figures for the first 10 months of the current 
fiscal year show that for this period the increase in 
shipments in American vessels was much greater than 
that recorded by foreign ships. Goods carried in 
ships flying the Stars and Stripes were valued at $621,- 
763,089, a gain from $379,387,555 for the corre- 
sponding period of 1915-16, representing 63 per cent 
advance. Goods transported in foreign bottoms in- 
creased correspondingly from $2,582,098,073 to $3,- 
868,335,984, or about 50 per cent. British ships main- 
tained their lead over all other nations. While the 
part played by Norwegian ships in carrying American 
exports has become much more extensive during the 
war, there has been a decline in the value of shipments 
in Norwegian vessels. This reflects the influence of 
the large submarine losses affecting the Norwegian 
mercantile marine, which have resulted in the curtail- 
ment of the shipping boom in Norway. 

The latest statement of the Department of Com- 


merce, showing net tonnage cleared from United 
States ports indicates that American vessels are rap- 
idly coming to the front in supplying Europe. The 
foreign tonnage cleared in trade between the United 
States and Europe declined as a whole nearly 700,000 
tons in the ten months above mentioned, compared 
with the same period of the preceding year, but for 
the same period, American tonnage increased 300,000 
tons. The figures of clearances bring out the fact, 
however, that the trade with North American coun- 
tries is the only one in which the amount of American 
shipping employed exceeds the foreign tonnage, 
though there has been a great gain by American ship- 
ping in the trade with South America. American ton- 
nage cleared for Asia, Oceania and Africa also re- 
corded a gain over the ten months. 

The net loss of shipping has been smaller than 
many people imagine. The San Francisco Chamber 
of Commerce recently calculated that, if the present 
rate of construction and destruction continues un- 
changed until June 30, 1918, the world’s merchant 
marine would then be slightly larger than it was at the 
beginning of the war. With the increased construc- 
tion now provided for, a tremendous gain in tonnage 
over 1914 now seems probable. 

The part to be taken in this vast program by cen- 
tral electric station service at Atlantic, Pacific and 
Gulf ports, as well as along the Great Lakes, was 
described by the EvectrricaL Review in its July 7 
issue. It is to be hoped that the electrical industry as 
a whole will rise to the occasion and show itself worthy 
in every way of the great opportunity which has come 
to it to be of maximum service to the country. 





Public Agrees to Try Higher Fares 


N A RECENT decision of the Massachusetts Pub- 

lic Service Commission, it was announced that a 

large and representative portion of the public in 
the territory of the Bay State Street Railway had 
agreed with the company upon a six months’ trial of 
a six-cent fare unit on the entire system, which now 
comprises nearly 1,000 miles of equivalent single track. 
After hearing the evidence of the company in the case 
the Commission decided that the institution of this 
unit would not lead to excessive revenue, and in view 
of the small amount of significant opposition encoun- 
tered, the case was thus disposed of for the time being 
with very little delay. Obviously, the important fea- 
ture of this proceeding is not so much the formal ap- 
proval of the Commission as the recognition on the 
part of a large number of people in the company’s 
territory that something would have to be done to im- 
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prove the finances of the road in face of rising costs 
of labor and material. The only alternative, in the 
long run, seems to be public ownership. 

It is a gratifying sign of intelligence that the Bay 
State company’s public, or at least a large and repre- 
sentative portion of it, has no stomach at this time for 
public ownership or operation and that it prefers to 
see the company given an opportunity to show what it 
can do with increased fares. To the railway man it 
is no doubt burdensome that the company will be ob- 
liged to sell twenty tickets for one dollar within its 
urban territory, but these will not be good for travel 
at holiday times. The street-railway world is hard 
pressed at this time by the abnormal cost of everything 
entering into the service rendered, by jitney competi- 
tion in many cities, and by labor shortage induced by 
the war. 

All public utility men, therefore, will be glad to 
note a disposition on the part of a public which only 
last year opposed a fare increase tooth and nail, to 
accord the great traction system of the Bay State com- 
pany at least a measure of relief. The advantage of 
avoiding another protracted controversy before the 
Commission is difficult to express in dollars, but it is 
very great. Surely the American people still may be 
counted upon to accept increased public utility rates 
where their need is readily demonstrable, and there 
certainly never was a time in the history of public 
utility service when labor and materials were on a 
plane of cost better suited to show the most hard- 
headed legislator, commissioner or “Pro Bono Pub- 
lico” that the true and now enhanced cost of the serv- 
ice he regulates or uses must be met by equitable and 
now higher charges. 





Prepayment Meters for Summer 


Cottages 

N VIEW of the shifting population of many sum- 
] mer resorts and the consequent burdens of bill col- 

lecting, it would appear that a field exists for the 
use of the prepayment meter in establishments whose 
occupancy varies materially during the season. The 
cost of collecting the modest revenue many of these 
places yield the central station may easily exceed the 
income in dealing with customers of very humble 
means located, as not a few are apt to be, remote from 
the main highways and byways of summer travel. At 
the end of the season the prepayment meters can be 
removed for inspection, cleaning, and use at other 
points on the system. When the cost of sending a col- 
lector to scattered residences or camps in a runabout 
or team is figured, we fancy the decision. to provide 
the meter of the prepay type will not be very long 
delayed. 

The other course is to resort to the flat rate, and 
many a company dealing with remote and scattered 
small consumers might do worse than to establish such 
a system of charging, either with or without an auto- 
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matic device for limiting the demand. Since much of 
the summer-cottage business offered in these days 
does not require any additional investment in gen- 
erating or distributing equipment (coming off the ex- 
treme peak of the year, though still on the summer- 
evening maximum), the need of a device for limiting 
the demand is less apparent than on a city apartment- 
house circuit kept “hot” from September to June by 
the nightly “pull” upon its useful but invisible com- 
modity. 


Conduct War Without Politics 


FFICIENCY is one of the paramount needs for 
E success in conducting the war. Efficiency is 
about the last thing thought of in public offices 
that have fallen into the hands of ordinary politicians 
as we know them in this country. Therefore, politics 
must be divorced from every branch of governmental 
activity having to do with conduct of the war. The 
sad results from failure to observe this rule in pre- 
vious national emergencies are matters of historical 
record. 

The Export and Import Board, recently created by 
the Government to exercise jurisdiction over ship- 
ping, is one of the most important of the war emer- 
gency bodies. It is vital to all shipping interests that 
this board be kept free from partisan politics in ad- 
ministering affairs pertaining to this branch of service. 
This the President has apparently kept strongly in 
mind in making his initial appointments, and it is to 
be hoped that his course will have vigorous, consistent 
support in future from members of Congress and the 
public generally, regardless of political affiliations. 
The same rule should be adhered to vigorously for 
all appointments necessitated by the war. 








Lord Northcliffe and Mr. Vail 


N ANOTHER page of this issue is printed a 
photograph of two of the foremost men of our 
times whom this war has brought together in 

co-operative effort—Lord Northcliffe and Theodore 
N. Vail. It would be difficult to find the equal of 
these two men in their power of achievement and their 
genius for organization. 

Lord Northcliffe is engaged in co-ordinating the 
manifold and diverse war activities of his government 
here in America, and Mr. Vail, in addition to his nu- 
merous corporate and other responsibilities, is acting 
as the head of the Advisory Committee on Communi- 
cations for the Council of National Defense. 

The most powerful form of international co-opera- 
tion is typified in the picture which we present. Such 
men as these, joining together in the common cause, 
give assurance that the Allied forces will not be lack- 
ing in the most advanced means for electrical com- 
munication. The spirit of co-operation which is here 
represented is but typical of that to be found in all 
branches of the electrical industry. 
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HAPPENINGS IN THE INDUSTRY 


Head °f Bureau of Mines Urges Efficiency in Use 
of Coal—Memorial Library for Prof. S. P. Thompson— 
Lord Northcliffe Talks Across the American Continent 





STRONG PLEA FOR EFFICIENT USE OF 
COAL. 


Director of Bureau of Mines Points Out High Efficiency 
of Modern Large Power Plants and Urges Elim- 
ination of Waste in Small Plants. 

Fully half a billion dollars was wasted last year in 
this country through the inefficient use of coal, accord- 
ing to Van. H. Manning, director of the United States 
Bureau of Mines. He further declared that this waste 
was continuing at an even greater rate and at a much 
larger penalty to the country because of the increase 
in the price of coal. 

The penalty is not only a heavy tax on the Amer- 
ican pocketbook, said Mr. Manning, but it is also an 
unpatriotic thing, for every pound of coal we waste 
there is that much less available to put into energy to 
end the war. Last year the United States mined 600,- 
000,000 tons of coal, the greatest production ever wit- 
nessed in the world, and of this amount we wasted 
150,000,000 tons, or 25 per cent, through inefficient use. 

As an example, in the modern power plants of the 
country 20 per cent of the heat in the coal consumed 
is converted into power, whereas in the small power 
stations the efficiency frequently drops below Io per 
cent. Although the average efficiency of all kinds of 
steam-power plants in the United States can be only 
a matter of guesswork, it is quite probable that the 
average is somewhere in the neighborhood of 5 or 6 
per cent of the energy of the coal transformed into 
useful energy ready for distribution. So one can see 
that if it were possible to elevate the average efficiency 
to something near the maximum, now attainable in 
steam plants, about three times as much energy would 
be available for the productive industries of the 
country. 

One will find business men, however, making the 
statement that in order to attain these savings it will 
be necessary to put in new equipment, and that this is 
not the time for changes with the factories working 
at their maximum to supply the materials needed in 
the war. This is partly true, but there is hardly a 
manufacturing establishment in the country which 
cannot, with a certain amount of care and supervision 
in its furnace room, use much less ccal and obtain 
much greater results. 

Owing to the great abundance of coal here, in the 
past the manufacturer has paid but little attention to 
the amount of coal he burned or how it was burned. 
In addition, technical training in our colleges has, as 
a rule, placed relatively small emphasis on the prin- 
ciples and the processes of combustion, concentrating 
their attention rather upon the improvement of the 
engine. The more evident facts of combustion seemed 
so simple as to offer little inducement for an intensive 
study of the process, but, as a matter of fact, the 
burning of a fuel is by no means a simple process and 
the misconceptions that have resulted from a too 


casual study of the phenomena have led engineers to 
construct uneconomical and inefficient devices. 

The nature of coal has also been misunderstood by 
many users. Coal is an extremely complex substance, 
behaving quite differently under different conditions 
of combustion, and as the United States is extremely 
rich in a great variety of mineral fuels, it would seem 
necessary that the furnace design should vary with the 
different fuels used. 

The Bureau of Mines has for a number of years 
been engaged in studying these problems and has by 
this time completed a number of reports that tend to 
solve many of the difficulties met with in the burning , 
of coal. These reports are not only of extremely great 
value to the engineers and firemen of power plants, 
but they are also a practical aid to the householder in 
keeping up his furnace in an economical manner. Many 
of the conclusions of the Bureau, as embodied in these 
reports, can be put into operation at once with a great 
saving of coal and without any expensive new equip- 
ment being installed. 

Looked at in a broad way, it is not economical to 
transport high-grade coal through long distances into 
districts where fuels of lesser value are to be had in 
abundance, when, as a matter of fact, the cheaper fuels 
could be satisfactorily used if the user would show a 
little patience and gumption. The suitability of fuels 
for use in any locality is, therefore, a matter of public 
education in which the Bureau of Mines takes a deep 
interest. As an illustration, the substitution of coke 
for anthracite coal in many localities is very desirable 
on the score of economy, and the Bureau desires to 
stimulate the use of coke as a domestic fuel because 
of its cleanliness. 





MEMORIAL TO SILVANUS P. THOMPSON. 


Opportunity to Contribute for Purchase of Memorial 
Library Offered to American Electrical Engineers. 


A fund is being raised to purchase the very valuable 
scientific library of the late Silvanus P. Thompson, 
and to present it to the Institution of Electrical Engi- 
neers, as a memorial of his life and work, the library 
to be accessible to the public on the same conditions 
as the Ronalds Library of the Institution of Electrical 
Engineers in London. A committee of fifteen promi- 
nent scientists and engineers has been appointed in 
England, with M. W. Mordey acting as chairman, to 
carry out the plan and to raise funds for the purchase 
of the library, the price of which is $20,000. 

An invitation to contribute to the purchasing fund 
has already been issued to the membership of the 
Institution of Electrical Engineers in Great Britain. 
The Thompson memorial library is to be presented to 
the Institution as a permanent adjunct to its electrical 
library. 

In response to a suggestion received from the com- 
mittee in charge of the plan, and with the approval of 
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the president and board of directors of the American 
Institute of Electrical Engineers, the above facts are 
presented to American Institute members, so that they 
may have an opportunity of contributing to the pur- 
chase fund and making still closer the fraternal rela- 
tions of British and American electrical engineers. 

The late Professor Thompson had so many friends, 
students and admirers in America and was known to 
so many electrical engineers by his extensive and 
classical publications on electrical science and engi- 
neering that the committee in England felt it would be 
only a matter of courtesy and sympathy to open the 
subscription list to the American Institute, of which 
Dr. Thompson was an honorary member. He was 
also one of the British delegates to the International 
Electrical Congress of Chicago in 1893. 

Subscriptions to the Thompson memorial library 
fund may be addressed to F. L. Hutchinson, secretary, 
American Institute of Electrical Engineers, 33 West 
Thirty-ninth Street, New York City, who has kindly 
undertaken to receive and collect the same, and to 
forward them with the list of contributors to the 
Lritish committee. 





LORD NORTHCLIFFE AND PARTY TALK 
ACROSS CONTINENT. 


Hear Roaring of Waves of Atlantic and Pacific Oceans 
Simultaneously—Other Significant Demonstrations. 


\ remarkable demonstration of long-distance 
telephony, which under present conditions is of pecu- 
liar significance, was held on Thursday, July 12, in 
New York on the occasion of the visit of Lord North- 
‘liffe and his party as the guests of Theodore N. Vail, 
resident of the American Telephone & Telegraph 


vint of historical interest was the listening by the 
listinguished visitor to the roar of the Atlantic and 
A telephone was con- 
nected to the transcontinental line reaching to San 


4 

| an T ; 

Company at the company’s office, 195 Broadway. A 
I 

( 


Pacific Oceans simultaneously. 
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Francisco where the line had for the occasion been 
extended to a telephone transmitter on the shore of 
the Pacific at the Golden Gate. Another telephone 
was connected to a line extending to a transmitter on 
the shore of the Atlantic. Thus, by placing to his ear 
the appropriate telephone, Lord Northcliffe was en- 
abled to hear with great.distinctness first the roar of 
the waves on the Pacific shore and then the roar of the 
waves on the Atlantic, and then, with a receiver at 
each ear, to hear both at once. Never before, until 
this occasion, had the sounds of these two roaring 
oceans, separated by three thousand miles, been heard 
simultaneously by the ear of man. 

Preceding this demonstration Major J. J. Carey, 
chief engineer of the American Telephone & Tele- 
graph Company, conducted a continental roll call of 
engineers who were stationed along the entire line at 
500-mile intervals for the purpose. One after the 
other was called in rapid succession, each answering 
to his name, the entire transaction requiring only a 
few seconds. This demonstration has deep sugges- 
tion in view of the part which the telephone will un- 
doubtedly have to play in the present war. Each of 
the engineers stationed along the line might represent 
the commander of an army, commander-in-chief 
speaking instantly to any one or to all of these army 
commanders simultaneously. 

Following this demonstration Lord Northcliffe 
talked with San Francisco and then all listened to 
patriotic music played in San Francisco. 

A visit was made to the laboratories of the West- 
ern Electric Company, where luncheon was served. At 
the laboratories a model of the first telephone was ex- 
hibited, a crude wooden instrument with a large dia- 
phragm. In the accompanying illustration of Lord 
Northcliffe and Mr. Vail the model is being presented 
the visitor as a souvenir of the occasion. A miniature 
model, not over one inch long, of the latest form of 
telephone instrument, was also presented to Lord 
Northcliffe. The tiny instrument exhibits wonderful 
workmanship and actually can be operated. 


Lord Northcliffe and Theodore N. Vail—Presentation of a Model of the First Telephone at Mr. Vail’s New York Office. 
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Lord Northcliffe and his party were greatly im- 
pressed with the demonstrations, particularly with the 
transcontinental telephony, as his familiarity with con- 
ditions enabled him to understand the almost insur- 
mountable difficulties which American ingenuity had 
overcome in the construction of such a monumental 
system of communication. While talking to Super- 
intendent Patten of the telephone company at San 
Francisco, Lord Northcliffe said: “There is some- 
thing I want to say to you. When I last visited your 
beautiful country I found that you had great numbers 
of Britons and Scotchmen among your residents who 
still retained their allegiance to the king. I suggest 
that they get together for recruiting, and also for help- 
ing in the strict observance of the food regulations 
issued from Washington.” 

Among those present with President Vail, in addi- 
tion to Lord Northcliffe’s party, were: 

U. N. Bethell, senior vice-president, American 
Telephone & Telegraph Company; N. C. Kingsbury, 
vice-president, American Telephone & Telegraph Com- 
pany; J. J. Carty, chief engineer, American Telephone 
& Telegraph Company ; B. Gherardi, engineer of plant, 
American Telephone & Telegraph Company; H. B. 
Thayer, president, Western Electric Company; H. A. 
Halligan, vice-president, Western Electric Company ; 
F. B. Jewett, chief engineer, Western Electric Com- 
pany; Newcomb Carlton, president, Western Union 
Telegraph Company; Hon. W. Murray Crane, of 
Boston; H. E. Shreeve, who heard the first words 
over the wireless telephone at Paris from Washing- 
ton, D. C. 

Lord Northcliffe was accompanied by Gen. W. A. 
White, head of the British Recruiting Mission in the 
United States, and his secretaries. 





NEW OFFICERS OF AMERICAN ASSOCIA- 
TION OF ENGINEERS. 





Convention Adopts New Constitution and Elects New 
Officers and Directors. 


At the adjourned meeting of the annual convention 
of the American Association of Engineers, held at 
Chicago on July 13, the following officers were unani- 
mously elected: 

President: Edmund T. Perkins, consulting engi- 
neer and president, Edmund T.°Perkins Engineering 
Company, Chicago. 

First vice-president: W. H. Finley, chief engineer, 
Chicago & Northwestern Railroad. 

Second vice-president: Isham Randolph, consult- 
ing engineer and president, Isham Randolph & Com- 
pany, Chicago. 

Directors for term of two years: Paul P. Stewart, 
treasurer and chief engineer, Ketler-Elliott Erection 
Company, Chicago; R. C. Yeoman, dean of engineer- 
ing, Valparaiso University, Valparaiso, Ind.; W. W. 
DeBerard, western editor, McGraw-Hill Publishing 
Company, Chicago; C. A. Soans, with Affield, Powell, 
Graver,& Affield, Chicago; H. G. D. Nutting, consult- 
ing engineer, Chicago; G. C. Dooge, designing engi- 
neer, American Bridge Company, Gary, Ind. 

Directors for one year: F. H. Newell, consulting 
engineer and professor of civil engineering, University 
of Illinois, Urbana, Ill.; L. K. Sherman, president, 
L. K. Sherman Engineering Company, Chicago; H. W. 
Claussen, head of construction division, Engineering 
Bureau, City of Chicago; J. F. Gayton, president, 
Utilities Engineering Company, Chicago; A. D. Whip- 
ple, consulting engineer, Milwaukee, Wis.; A. P. Cun- 
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ningham, engineering department, Illinois Central Rail- 
road, Chicago. 

Auditing committee: Samuel Morrell, G. A. Gaens- 
len, J. T. Mullin. 

Several stormy sessions of the convention over the 
adoption of a new constitution were held; finally the 
organization placed the matter in the hands of Isham 
Randolph, W. H. Finley, R. C. Yeoman, H. G. D. 
Nutting and T. H. Williams, who succeeded in ironing 
out the difficulties and getting the proposed constitu- 
tion adopted unanimously. The main provision of the 
new constitution is -the enlargement of the board of 
directors from five to fifteen members, but the board 
may appoint five members to actively manage the 
affairs of the Association. A clause to include asso- 
ciates is provided in the constitution. This member- 
ship pertains to men who are not necessarily engineers 
but interested in engineering affairs and may be ad- 
mitted up to 10 per cent of the certified membership. 

A resolution was adopted forming a patriotic 
league of engineers, which provides for a census of 
engineers and to look after the dependents of enlisted 
men. Co-operation with other engineering societies is 
also to be fostered. 





Comment on Coal Agreement. 


The Press Bulletin of the United States Chamber 
of Commerce, Washington, D. C., contains the fol- 
lowing comments by Waddill Catchings, chairman of 
a committee of that body, relative to an agreement on 
coal prices: 

“When the Secretary of the Navy recently asked 
quotations on coal for the Navy, a price of $2.95 was 
submitted although such coal was then selling at $4 
or $5 per ton. Believing that the coal operators mak- 
ing the quotation had not made the full sacrifice neces- 
sary under the circumstances, the Secretary of the 
Navy commandeered the coal needed at $2.33 1-3 per 
ton, but these and other operators still charged the 
public $4 and $5 per ton, and even more. 

“This is clearly an unsatisfactory situation, and 
the Coal Committee of the Council of National De- 
fense, in the spirit of attempting somehow to meet the 
emergency, called a meeting of all bituminous coal 
operators to consider the matter. At this conference, 
Secretary Lane and Secretary Daniels set forth the 
situation that coal operators were making enormous 
profits at a time of great national sacrifice and suffer- 
ing. The operators responded by agreeing to have 
prices determined on a basis of cost plus a fair profit 
after a Government investigation—and pending the 
determination of such prices they voluntarily agreed 
not to charge the public more than $3 per ton, a price 
far below those then prevailing. The operators were 
congratulated on their public spirit by Secretary Lane 
and the conference adjourned. 

“Then, quite unexpectedly, the Secretary of War, 
as president of the Council of National Defense, wrote 
a letter sharply criticising the agreement and the ac- 
tion of the committee and operators. The full bearing 
of Secretary Baker’s letter upon the operations of the 
Council and its committees is not yet clear.” 





Old Central Station Shut Down.—After having 
been in continuous use for more than thirty years, the 


‘old electric light plant at Uniontown, Ky., has been 


abandoned. The Kentucky Utilities Company, which 
some time ago purchased the property and franchise, 
is now providing service from Morganfield exclu- 
sively, where new equipment is being installed. 
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Trolley Road Hauls Coal at Night—The sug- 
gestion which Henry L. Doherty made recently that 
traction lines be used during the night to assist in 
solving the freight problem, has been put into opera- 
tion by the Hocking-Sunday Creek Traction Company, 
of Athens, Ohio. This trolley line is moving coal 
from mines along its tracks and is transporting quite a 
large tonnage every night. 

Doherty Safety Men Meet at New York.—The 
midyear meeting of the members of the safety de- 
partment of Henry L. Doherty & Company was held 
in New York City July 10, 11 and 12, various mem- 
bers of the department having come to confer with 
G. O. Smith, supervisor of safety of the Doherty or- 
ganization. Among these were: H. L. White, travel- 
ing representative of the department; F. W. Wachter, 
head of the Eastern Ohio claim district, and R. S. 
Metzger, safety supervisor of the Toledo Railways & 
Light Company. 

Telephone Pioneers Cancel Convention.—An- 
nouncement is made by Theodore N. Vail, president 
of the Telephone Pioneers of America, that the annual 
convention of this organization, which was to have 
been held in October, has been indefinitely postponed. 
In making this announcement, Mr. Vail states: “The 
imperative calls and necessities of the war in which 
our nation is now involved have taken many telephone 
men from their regular vocational duties, and it is 
more than probable that during the months to come 
many more may similarly be called away.” 


Maps of Electric Lines Prepared.—The United 
States Government through the War Department has 
been preparing a map showing the electric transporta- 
tion facilities now existing in this country. It is be- 
lieved that this work is to be utilized as a secondary 
basis for the national control of railways in war times, 
the idea being to relieve the steam roads of as much 
traffic as possible at points connecting with military 
depots, cantonments, etc. Utility men believe that the 
work will reveal some unusual facts in regard to the 
highly developed system of electric interurban rail- 
ways which now cross-hatch the country. Further- 
more, it is hoped that the work may lead to a consid- 
eration of freight carriage on these electric lines, and 
the substitution of electric trains for steam trains 
wherever possible. 

Electrification of Railway Yards in St. Paul.— 
The Northern States Power Company has closed a 
contract for supplying power to operate electric loco- 
motives to be owned by the Central Warehouse Com- 
pany of St. Paul. The Central Warehouse Company 
will electrify several miles of switching track serving 
a number of buildings, including refrigerating plants, 
etc. This is regarded as the first step toward the elec- 
trification of the large Minnesota Transfer railway 
yards, as the Central Warehouse Company’s trackage 
is an addition to the transfer district. The Central 
Warehouse Company plans to operate electric loco- 
motives, replacing steam locomotives, and to thereby 
double its switching capacity of 150 cars per day, at 
the same time materially lowering the cost of opera- 
tion. The initial installation will consist of a 500- 
kilowatt rotary converter which capacity probably 
will be later increased. 
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Railway Telegraph Superintendents to Meet.— 
Association of Railway Telegraph Superintendents will 
hold its next convention September 11, 12 and 13, at 
Hotel Raleigh, Washington, D. C. Matters pertain- 
ing to the handling of business resulting from present 
traffic pressure will be discussed. Several papers are 
to be read, as announced by W. L. Connelly, secre- 
tary, Gibson, Ind. 


Pacific Coast Electric Associations to Co-oper- 
ate.—At a recent meeting held by the Northwest 
Electric Light and Power Association, it was decided 
to co-operate freely with the Pacific Coast Section of 
the National Electric Light A’ssociation. Both these 
bodies are geographic sections of the National Electric 
Light Association and have many interests in common. 
Among special problems which concern both these sec- 
tions are inductive interference, application of the Na- 
tional Electrical Safety Code, and matters dealing with 
hydroelectric power development. 


Efficient in the Face of Death.—L. F. Larson 
was wireless operator on the American steamer Or- 
leans when that ship was torpedoed by a German sub- 
marine on July 3. By remaining cooly in his cabin up 
to the last minute and sending out SO S calls, forty- 
six of the fifty men on the vessel were rescued. In 
this connection Capt. Allen Tucker of the vessel says: 
“He got in radio touch just as the stern began sliding 
under water. I ran in, pulled him out on deck and 
practically threw him overboard, knowing he could 
swim.” 

Dinner in Honor of Enlisted Men.—Officers of 
the Dayton (O.) Power & Light Company Section of 
the National Electric Light Association tendered a 
dinner on July 12 in honor of five employees of the 
company who have enlisted in the National Guard. 
President M. H. Wagner, of the Dayton Section, pre- 
sided, with Thomas F. Kelly as toastmaster, and Gen- 
eral Manager Hutchings and several officers were 
among the speakers. The employees honored were 
Charles F. Bell, Charles E. Collins, Frank Kendig, 
Howard Tanzey and John Carrothers. 


Electrical Engineers of Iron and Steel Industry. 
—Association of Iron and Steel Electrical Engineers 
has announced the holding of its eleventh annual con- 
vention at the Bellevue-Stratford Hotel, Philadelphia, 
September 10 to 14, inclusive. The announcement sent 
out under authority of F. D. Egan, president, and J. 
F. Kelly, secretary, contains a request for suggestions 
as to details and arrangements concerning the conven- 
tion. Wednesday, September 12, is to be devoted 
entirely to a patriotic program, which will include ad- 
dresses by Army and Navy engineers on subjects vital 
to our industries. J. F. Kelly, secretary of the as- 
sociation, is connected with the National Tube Com- 
pany, McKeesport, Pa. 


Government Nitrate Plants to Be Rushed.—Sec- 
retary of War Baker has made brief anonuncement 
that Government plants for the electrical fixation of 
atmospheric nitrogen are to be erected and placed in 
operation at the earliest possible date. It is expected 
to spend about $4,000,000 for this purpose out of a 
total appropriation by Congress of $20,000,000. Mr. 
Baker stated that the plans now being worked on 
would not involve new water-power developments on 
account of the length of time required for the erection 
of hydroelectric plants. Further details have not yet 
been made public, but it is expected that power will 
be taken from existing plants whether they be oper- 
ated by steam or water power. 
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Notes on Commercial Practice 


New-Business Methods, Policies, Rates and Kindred Central 
Station Matters for the Man Engaged in Selling Electricity 











BROOKLYN COMPANY MAKES RECORD 
GAIN IN NEW BUSINESS. 


Total of 18,982 New Customers Secured in First Half of 
This Year. 


That Brooklyn is rapidly being developed electric- 
ally is shown by the report of the commercial organ- 
ization of the Brooklyn (N. Y.) Edison Company cov- 
ering the sales for the first six months of the present 
year. 

This report shows that contracts for 18,982 new 
customers were signed covering light and power cus- 
tomers. Of the power customers, 32,010 horsepower 
in motors were contracted for. 

Electricity in the home was also materially ad- 
vanced during the past six months; 586 old houses 
were rewired in Brooklyn, and 494 old stores rewired. 
If the number of contracts for light in houses and 
stores were placed on a candlepower basis, it is found 
that 17,713,440 candlepower in lights, with the new 
tungsten lamps, was contracted for. 

Electrical appliances in the home, too, had their 
share in this remarkable development. Over 6,650 
appliances were sold. In this number has been in- 
cluded over 1,500 electric irons, over I,000 vacuum 
cleaners, 500 electric vibrators, 300 heating pads, etc. 

In the power development, it is interesting to note 
the gradual replacement of independent power plants 
by Edison service ; 37 independent power plants have 
been replaced with Edison service during the first six 
months of the year. These power plants include such 
large steam-driven plants as the Atlantic Hygeia Ice 
Company, the Empire State Dairy Company; Cow- 
perthwaite & Company, F. Bishoff & Company, Boor- 
um & Pease Company, and gas-engine plants such as 
installed in the Arthur Tickle Engineering Company 
and Sheffield Silver Company. 

A large amount of additional power business was 
added to existing Brooklyn Edison power customers, 
the Bush Terminal alone taking nearly 4,000 addi- 
tional, the Rockwood Company 1,000 horsepower and 
the Metropolitan Engineering Company 1,500 horse- 
power. 

In the erection of new structures in Brooklyn, con- 
tracts were taken for over 1,200 new residences. The 
new Court and Remsen Building, Brooklyn’s new 24- 
story office building which will be erected at the corner 
of Court and Remsen Streets, has signed for Edison 
service throughout. The new Peck Memorial Hos- 
pital to be erected on Crown Street has also signed 
for Edison service. 





Louisville Company Secures Contract for Army 
Cantonment and Other Desirable Business. 
The Louisville Gas & Electric Company has se- 


cured contract with the Government covering 1,000 
kilowatts of electric energy for the new army canton- 


ment which is being erected south of Louisville, Ky. 
The lighting load will approximate 17,000 40-watt 
lamps for the buildings and the power load for pump- 
ing alone will be in the neighborhood of 100 kilowatts. 

The commercial department of the company, dur- 
ing the week ended July 7, secured contracts for 93 
customers with 58 kilowatts of lighting and 311 horse- 
power in motors. Included in the power business is 
175 horsepower for the Kentucky Wagon Manufactur- 
ing Company, a particularly desirable piece of business 
because of its high load factor. The Ewald Iron 
Works is securing a new 20-inch muckmill and 
squeezer and will require a 1,000-horsepower motor 
for its operation. This business will be served by the 
Louisville Gas & Electric Company as soon as the 
installation can be made. 





ELECTRIC TRUCKS PROVE THEIR SUPE- 
RIORITY IN POSTAL TRANSFER 
SERVICE. 


By ArtHuR WILLIAMs. 


Twenty hours out of every twenty-four for six 
days a week and every week is the service record of 
the electric trucks of the fleet of the Postal Transfer 
Service, Incorporated, which handles a large part of 
the mail in New York City. The 47 electtics used by 
the company have this remarkable record to their 
credit, which clearly demonstrates the dependability of 
this type of vehicle. During the week days the garage 
takes care of them only four hours a day. For ten 
hours at a stretch the trucks are on duty, coming back 
after a 35 to 45-mile run for a two-hour stop while 
a new set of batteries is installed and the discharged 
ones put on charge. They have been doing this for 
three years and are giving satisfaction. 

The electric is the only type of vehicle which can 
stand such grueling service. The gas cars used by 
the same company are only called upon to put in a 
ten-hour day, it being deemed the most economical 
method to send another gas car in its place after the 
single run is completed. But the electric has so few 
mechanical troubles that it can be kept on the go day 
and night and be none the worse. 

Henry Rowley, president of the Postal Transfer 
Service, is quoted as saying that with gasoline at 16 
cents per gallon, the electric and the gas truck were 
nearly on the par in operating costs. Above this 
price the electric is always cheaper to run. With gaso- 
line at 23 and 25 cents a gallon as at present, the 
economy of the electric vehicle is impressive. 

The electric mail trucks are operated almost en- 
tirely in congested sections of the city below Forty- 
fifth Street to South Ferry. It is in crowded traffic 
that the simplicity of control of electrics has prevented 
many accidents and with no gears to shift, the cars 
can get away on the instant and more than compen- 
sate for the normal superior speed of the gas car. 
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KEEPING UP ENTHUSIASM IN RANGE 
CAMPAIGN. 


Texas Central Station Uses Bi-weekly Stimulator to 
Accomplish Result. 


In addition to publishing a monthly house organ to 
breed a spirit of closer co-operation among the em- 
ployees and to keep them posted on personal matters 
and company proceedings, the advertising department 
of the Texas Power & Light Company is getting out 
a series of bi-weekly stimulators which are taking root 
and producing worth-while results. 

It is safe to say that the eyes of the entire central- 
station industry in the United States are focused on 
the drive being made by the Texas Power & Light 
Company to sell the idea of electric cooking to 2,000 
of its customers scattered over the 103 small and 
medium size towns and cities which it serves. 

The extremely gratifying results that are being 
shown are due to the effective intensive work of the 
salesmen stationed in the various districts. These men 
are really experts and are selling the idea of electric 
cooking and not electric ranges. Their enthusiasm 
ever the work with its almost boundless limitations is 
in a great measure accountable for the success at- 
tained so far. 

The stimulator, which is published primarily for 
the benefit of these men on the firing line, does its 
share of keeping the “scouts” keyed up and going at 
top-notch speed. 

This little breath of enthusiasm is called “Heat- 
Chasers” and as some of its space is devoted to the 
summer campaign on “All-Green” electric fans, the 
name is very well taken. 

‘Heat-Chasers” is a little two-leaf pamphlet printed 
on all four pages. _The front page is given over to 
an editorial dealing with some timely and pertinent 
subject. These editorials are written with the idea of 
getting the men to thinking farther ahead and planning 
new ways and means of future activity. One, for 
instance, in dealing with the now-a-day subject of 
food conservation and waste prevention, tells how the 
electric range, in preventing shrinkage of foods, is 
linked up with this great national move to conserve 
the nation’s resources. Another deals with intensive 
cultivation of present electric distribution systems as 
compared with intensive cultivation of the soil and 
intensive work in factories and stores to increase the 
production and business without laying out money for 
extensive improvements and enlargements. Other 
editorials deal with similarly pertinent topics of the 
day. They are written in plain English and, in a 
measure, are educational but easily intelligible. 

The two inside pages of “Heat-Chasers” consist of 
a series of ideas of how hard customers were won 
over and how special stunts were perpetrated to get 
the business.’ In other words, a clearing house of 
sales ideas is maintained on these two inside pages so 
that if the fellows working in north Texas towns un- 
earth a scheme that sells ranges, “Heat-Chasers” can 
publish it and the men in south Texas towns likewise 
profit by it, and vice versa. 

To illustrate, one of the boys who sold a range to 
one of the directors in a bank in the town in which he 
was working brought an electrically cooked cherry pie 
around to the same bank and had business suspended 
while he dished it out to the other officers and em- 
ployees and incidentally took contracts for four more 
ranges. 

Another “live-wire-guy” secured permission from 
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a lady to invite the neighborhood around to see the 
installation of the first electric range in this repre- 
sentative home. A little talk and demonstration right 
then and there promptly sold the neighborhood the 
idea of electric cooking and with two closed contracts 
and many live prospects this salesman pulled off a 
stunt that was worth while bringing to the attention 
of the whole crew through the medium of “Heat- 
Chasers.” 

Other such worthy ideas were circulated with the 
result that all the boys are getting the benefit of each 
other’s experiences and are cashing in on them. 

The heavy ammunition of ‘“Heat-Chasers” is 
served on the last page in the form of campaign sta- 
tistics. It is really this page that creates the friendly 
rivalry among the men and keeps them hot on the trail 
as the one at the top of the list occupies a most en- 
viable position. 





THE HEAT-CHASERS 


Range Campaign Statistics 


As of July, 5, 1917 


Pese Four 








To be Points 
Total Sold Earned 
Range during Ran 
Sales 1917 Contracts Contracts 
Allotment Campaign Secured Secured) 
17 


Standing District Salesman 





1 Denison --.-... Be. Sih Gi ccccmctstace 20 $29.20 
i Se ee 55 $2 23 442.75 
3 Cagle Page anch, B. Tis. cence. eon nccce 95 75 32 427.20 
© TPO wccceed GUN TED cusnccccccccceses 96 90 37 385.39 
S$ Commerce ...-H. L.,Cadwallader -......... 143 132 49 370.93 
@ Getty Sey TE ccccesccccccccces 18S 170 63 370.56 
7 Cleburne --.... ht ee 82 77 27 35100 
8 Hillsboro .....L. D. Wittkower............- 266 249 86 344.86 
D nets. acccncn Ks WE cscsccccescccces 224 214 73 340.90 
10 Sherman ....- M. ©. Stanfielé...........:. . 24 2 7 333.20 
11 Bonham -.-..... C. W. McCutcheon .........- 150 137 42 305.76 
12 Waxahachie ..J. H. Simpson............... 200 189 # 258.72 
OS Tite? ncnccse Ee 308 261 62 237.46 
14 Sweetwater ...H. A. Spencer ...............24 219 50 228.50 
18 Temple ......G. M. Depuy 
R. W. Snyder... — 30S 65 213.07 
16 Palestine ....-5. J. Fechenbach........._.. SO 48 9 187.29 
17 Brownwood -.R. B. Clarkson--.............115 109 15 137.55 
C—O O—SEE H. V. Applebaugh.- - ee 47 5 106.50 
19 Gainesville ...H H. Stanfield.....__. = 16 1 62.50 
3D Weee cccceves H. L. McLean.. — .. 41 4! 0 0. 
21 Wichita Falls..Manager -............. — 43 0 0. 
2776 «=. 2518 704 $633.34 


March ist to Sept. 30, 1917................... 214 days 
Days of campaign passed to July Sth.....-. . 127 days 
Per cent of campaign period passed-.--. 59 
Be GD Si bieeseteecsc cece scnswsess 2000 
Ranges sold March Ist to July Sth............. °704 
Per cent of range allotment sold.........-- ——e 
RES SEE G0 Gi Wc cnceccencccecceces ooo 1005 
Campaign days remaining.................... 8 


MUST GO at rate of 14 per day, or 98 per week 











Competitive Statistics on Range Campaign. 


When the campaign plans were first laid, a bogey 
was declared for each district and a system of sales 
points worked out on a basis of 1,000 points total; 
that is, each range sold was to count a certain number 
of sales points, this number being determined by the 
bogey for each district. 

Records of sales are determined from reports sent 
in and it has developed that, aside from stimulating 
the men to work harder to sell more ranges, reports 
have been sent in more promptly and carefully made 
out so as to give the men the benefit in the percentage 
column of every contract secured to the last minute. 
This has facilitated the statistical work in the com- 
mercial department as delinquent reports are reduced 
to a minimum and all data are available for compila- 
tion as soon as the week’s business is over. An illus- 
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tration of how these campaign statistics are compiled 
and printed is shown herewith. 

While “Heat-Chasers” is primarily for the sales- 
men, it is nevertheless distributed among all the em- 
ployees of each district and these employees, consist- 
ing of linemen, meter readers, clerks, collectors and 
construction men, are all working, pulling together, 
keeping their eyes and ears open for hints and tips 
that will help put their salesman on top. They want 
him on top and they watch the percentage column 
closely. 

One of the linemen has a tip for his salesman 
every time he meets him. If he has no tip and sees 
the salesman coming down the street, he ducks around 
the corner or down a side street, as he doesn’t want 
to be caught without a suggestion for an opportunity 
to help along. The result is that he usually has a tip 
and is encouraged when the salesman tells him the 
next day that, thanks to his observation, another con- 
tract was closed. This is real co-operation. 

In distributing ‘“Heat-Chasers” around his office, 
one of the managers in a district town uses a “point- 
ing finger” rubber stamp. He stamps the statistics 
column once with the finger pointing to his district’s 
place in the list and then again with the finger point- 
ing at the top of the list. He then writes on each one, 
“You can help us get on top,” and sees to it person- 
ally that every employee gets a copy. He also sends 
copies to the wives of the married employees and to 
the parents of the young men and women in the office. 
In many instances these people ring him up and ask 
how their boy or girl or husband is helping in the big 
drive. Other district managers, having absorbed this 
hunch through “Heat-Chasers,” are doing likewise 
and the ranges are going. 

Aside from establishing a precedent for new-busi- 
ness aggresSiveness, the Texas Power & Light Com- 
pany is developing a commercial organization of 
trained men that will be able to take hold of any sort 
of new-business venture and “put it across.” They 
are being developed with the one big idea of render- 
ing a service and of educating the public, with whom 
they constantly come in contact, up to a proper appre- 
ciation of the comforts, conveniences and economies 
that go hand in hand with this service. 





Selling Incandescent Lamps in Brooklyn on a 
Merchandising Basis. 


Prior to January 1, 1917, the Brooklyn (N. Y.) 
Edison Company supplied incandescent lamps to its 
customers on a free-renewal basis. Since that time 
however, no lamps have been supplied free on the con- 





DEFERRED PAYMENT LAMP ORDER 
=o 
Date 
Edison Electric Illuminating Co. of Brooklyn, 
360 Pearl Street, Brooklyn, N. Y. 


f clear f 


l frosted ) 


Please deliver < 


50 watt-Tungsten (Mazda) lamps 


as per your price schedule for use at premises 


and for which I agree to pay the sum of 
installments with the bills for current 


Customer's Signature 











Lamp Order Blank Used in Brooklyn. 
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tracts, each customer being required to pay the full 
list price for all mazda lamps, no carbon lamps being 
supplied at any price. 

This was a radical step for a large central station 
to take and it was necessary to safeguard the com- 
pany’s revenue by seeing to it that all new, as well as 
old, customers had a full equipment of lamps. 

Strict rules were laid down for the salesmen when 
signing the regular lighting contract to secure an or- 
der from the customer for the required number of 
50-watt mazda lamps. The printed lamp order was 
made out for “50-watt lamps” in order that the sug- 
gestion would be there to use that size lamp rather 
than a lamp of lower wattage. 

These orders from new customers are coming in 
quite regularly now, but the problem that confronted 
this company was to keep the sockets of present cus- 
tomers filled to a maximum. Accordingly a canvass 
of present customers was inaugurated by special sales- 
men in each branch office district. Each of these 
salesmen spends his entire time canvassing from cus- 
tomer to customer making an endeavor to secure re- 
newal orders. 

He is provided with a specially designed case about 
the size of an ordinary suit-case in which there are 
eight lamp sockets filled with various sizes of Edison 
mazda lamps. A loose cord is provided so as to dem- 
onstrate the lamps in his case. 

This canvass has been very successful and a prize 
is now offered weekly to the salesmen in each district 
who procure the greatest number of lamp orders. 

Another plan recently inaugurated by the company 
is a telephone canvass for lamp orders. In each office 
of the company a clerk provided with a list of cus- 
tomers and their telephone numbers calls the customer 
and states that the lamp wagon will be in their vicinity 
the next day and inquires whether they need any new 
mazda lamps. These telephone calls are made between 
10:30 and 1 o'clock in the forenoon and 6:30 and 8:30 
in the evening. 

That these two methods of lamp merchandising 
have proven successful is evidenced by the following 
figures : 

Salesmen’s Canvass Record (6 days): 204 orders; 
2,412 lamps; $841.81. 811 calls. 

Telephone Canvass Record (10 days) : 732 orders ; 
6,030 lamps ; $2,024.88. 3,316 calls. 

These figures show that out of 811 calls made by 
the salesmen over 25 per cent resulted in orders and 
of 3,316 telephone calls over 22 per cent resulted in 
orders. 





Manufacturer’s Customer Insists on Central-Station 
Service for Factory. 


The Sandusky Gas & Electric Company, San- 
dusky, O., has made contracts with the American 
Crayon Company for furnishing its entire factory- 
lighting service, amounting to 50 kilowatts. Since the 
Sandusky company procured a contract in the fall of 


1915 for breakdown service with the American 
Crayon Company, the load has gradually been coming 
over to central-station power. One of the important 
factors which induced the Crayon company to pur- 
chase central-station power was the fact that a pur- 
chaser of a large part of the output of a certain one 
of its departments insisted that more reliable service 
be installed before he contracted with the Crayon com- 
pany, thus bringing out forcibly the reliability of 
service obtainable from the central-station over iso- 
lated-plant service. 
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Electrical Construction Notes 


A Department Devoted to Problems Relating to the Instal- 
lation, Operation and Maintenance of Electrical Equipment 














POTENTIAL GRADIENTS ON SERIES 
LIGHTING CIRCUITS. 





Tests of Importance to the Operating Man Made at Lin. 
coln Park, Chicago. 


Engineers of the Electrical Department of Lincoln 
Park, Chicago, under the direction of C. H. Shepherd, 
electrical engineer in charge, recently made several 
interesting tests to determine potential gradients and 
electrical center on a series boulevard lighting circuit 

ith its last lamp six miles from the switchboard. 

This circuit has the following equipment: 

One 37.5-kilovolt-ampere Moloney transformer, 
single-phase, 60-cycle, 12,000-volt primary, 2,000 to 
5,000 volts secondary, regulated by one 50-light West- 
ern Electric induction regulator at 7.5 amperes, with 
necessary disconnecting switches, oil switch, instru- 
ment transformers, etc. 

104 type C Mazda lamps, 400 candlepower, 15 
amperes, 

Two Kuhlman series-multiple transformers, 7.5- 
ampere primary, 15-ampere secondary. 
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NUMBER of LAMPS trom POWER HOUSE 
Fig. 1.—Potential Gradient on Circuit Ungrounded. 
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102 Westinghouse compensators, 7.5-ampere pri- 
mary, 15-ampere secondary. 

63,360 feet No. 6 solid, paper-insulated, lead-cov- 
ged, single-conductor cable. 

8,440 feet No. 6 solid, rubber-insulated, triple- 
braided cable. 

71,800 feet is the total length of the circuit. 

Inherent power-factor of compensator, 97.5 per 
cent. 

Inherent efficiency, 93 per cent. 

Inherent power-factor of transformer, 99.5 per 
cent. 

Inherent efficiency of transformer, 94 per cent. 

One test was made at the station with the follow- 
ng results: 

Ground at station on left side of circuit, pressure 
across circuit 2,840 volts. 

Ground at station on right side of circuit, pressure 
across circuit, 3,440 volts. 
Potential across circuit without ground, 3,540 volts. 
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left leg of Circuit ———>—~——— Leg of Circuit 
NUMBER or LAMPS From R HOUSE 
Fig. 2.—Gradient With Center of Circuit Grounded. 





Potential to ground on left of circuit, no ground 
on circuit, 1,760 volts. 

Potential to ground on right of circuit, no ground 
on circuit, 1,740 volts. 

This clearly shows that with one end of the circuit 
grounded at the power house, the potential to ground 
is approximately 100 per cent greater at the other end 
than when the circuit is operated ungrounded. 

Readings were then taken from line to ground at 
each lamp along Sheridan Road from Devon Avenue to 
Crescent Place, with the result that the potential grad- 
ually increased from 50 volts at the center of the cir- 
cuit to 2,160 volts to ground on left and 2,140 volts 
on the right side of the circuit. The end or physical 
center of the circuit was also thereby apparently proven 
to be its electrical center. The lamps are alternated 
or staggered on the cable, both legs of the circuit being 
run in the same non-magnetic conduit. The potential 
across the circuit at the switchboard was 3,500 volts 
and the highest potential to ground was at the same 
point with a value of 2,160 volts, while at the lamp 
nearest the power house, which was approximately 
three miles distant, the potential to ground was 1,900 
volts. 

These tests are shown in graphical form in the ac- 
companying illustrations. 

By reference to Fig. 1 it will be seen that the poten- 
tial gradient is almost uniform, due to the fact that 
there is no ground on the circuit, allowing the neutral 


Development of 
Cable Breakdowrt 
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NUMBER of LAMPS rrom POWER HOUSE 
Fig. 3.—Circuit Ungrounded and Open at Center. 
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point to shift position to compensate for the changes 
in reactance on the circuit due to lamp burnouts, regu- 
lator movements and electrostatic conditions through- 
out the entire length of the circuit. 

Reference to Fig. 2 shows that with the apparent 
electrical center of the circuit grounded, the potential 
gradient is unbalanced and shows a lack of uniform- 
ity, due to the fact that the neutral point is fixed by 
being grounded and the former flexibility and freedom 
for adjustment of the ungrounded circuit in response 
to changes of electrostatic and electromagnetic condi- 
tions is thereby seriously hampered. The unbalance 
due to action of the regulator and to changes in elec- 
trostatic capacity due to variations in the specific in- 
ductive capacity of the various dielectrics used along 
the circuit are plainly apparent. 

It was expected that the introduction of a ground 
at the apparent neutral point where a potential of 
only 50 volts to ground existed would reduce the po- 
tential at that point to zero and accordingly reduce 
the potential to ground all along the circuit. The 
ground was not placed at the electrical center, however, 
as it turned out, for the reading at the supposed mid- 
dle lamp rose from 50 to 199 volts, while the potential 
at a lamp three posts further south fell to zero. The 
maximum potential to ground on the circuit rose from 
60 to 20 volts at different points. This apparently 
showed that the placing of the ground did not reduce 
the maximum potential to ground, due possibly to elec- 
trostatic conditions. 

The placing of the ground, however, does give rise 
to a condition which makes trouble “shooting” easy. 
With a ground at the electrical center of the circuit, 
it is apparent that, should another ground come onto 
the circuit, the lamps between the two grounds will 
not burn. It is therefore very easy to locate the sec- 
ond or accidental ground which is the cause of the 
trouble. 

In order to get an idea of the relative values of the 
inductance and capacity of the circuit, the cable was 
opened at Devon Avenue and a potential reading taken 
at this point, a value of 4,500volts being obtained across 
the ends of the circuit. Readings to ground were then 
taken at each lamp toward the power house until 
trouble developed on the circuit at a little over 3,000 
volts, showing that at this low potential to ground a 
breakdown is possible under open circuit. The exact 
voltage conditions causing the trouble were not deter- 
mined at the time, due to lack of instruments. From 
all appearances, a great rise of pressure occurred, pos- 
sibly due to a condition approximating resonance. 

Pending further investigation, certain conclusions 
appeared evident. In the first place better voltage 
conditions, less dielectric strain to ground and greater 
flexibility of adjustment appear when operating the 
circuit ungrounded. 

Grounding apparent electrical center causes no 
apparent release of electrical strain nor decrease of 
pressure to ground, but on the contrary the uniform- 
ity of the potential gradient is impaired, and an un- 
balanced condition appears. 

The advantage of quickly locating a ground by 
means of a grounded electrical center is outweighed 
by the disadvantages above stated, as a ground can 
always quickly be placed at the station. 

The practice of grounding one end of a circuit 
evidently makes a large increase in the dielectric 
strain to ground at the other end of the circuit. 

The ungrounded circuit offers greater advantages 
than any system of straight grounding, as far as oper- 
ating conditions are concerned. 
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Simple Visual Test Aids Installation of Low-Poten- 
tial Signal System. 


By Joun A. WEVER. 


While installing a low-potential nurses’ call system 
in a hospital a large number of fixture wires were run 
in metal molding. During the first part of the job 
we followed the plan of capping up a long run of 
molding and then throwing on the “juice” for a test. 

Owing to the crowding necessary to get the wires 
in the molding, considerable loss of time was experi- 
enced from clearing numerous “shorts” and “grounds” 
which were due to the insulation being damaged by 
being wedged between backing and capping while cap- 
ping up. 

As there was still a large amount of molding to be 
run, we decided to put an alarm on the job to sing 
out the moment any trouble came on while we were 
capping up. Ass the noise from a bell and battery test 
would disturb the patients, we selected a lighting fix- 
ture at the center of the hall which was easily visible 
from any point of the molding run and made a flying 
tap to one of the sockets which was hooked up in 
series with the molding backing and one end of all 
the wires which were to be laid in the molding. 

Of course, the lamp would light the instant a 
ground or short came on and would stay lit until the 
trouble was cleared. When the lamp lit, we knew the 
trouble was right under hand and was easily cleared 
before proceeding to cap up further. This enabled us 
to complete the remainder of the work with a great 
saving of time and patience. 


Among the Contractors. 


The Edward Joy Company, Syracuse, N. Y., has 
received a contract totaling $3,761 for electrical work 
in the new Edward Smith School to be constructed 
by the city. 

The Walker Electric & Plumbing Company, Co- 
lumbus, Ga., has received a contract for electrical and 
other work at the new cantonment at Columbus, to 
cost about $400,000, 

Hatzel & Buehler, Inc., 373 Fourth Avenue, New 
York, have been awarded a contract for electrical 
work, at a cost of $12,889, in the new public school 
to be erected on West Forty-eighth Street, Bayonne, 
N. J. 

Wm. H. Carlsen and H. E. J. Glienke, of Chicago, 
have formed a partnership under the firm name of 
Wm. H. Carlsen Company and will engage in general 
electrical contracting. Headquarters are located at 
4920 Cortez Street, Chicago. 


NePage, McKenny Company, electrical engineers 
and contractors, with offices in Seattle, Portland and 


San Francisco, report business active. This company 
has a contract for the electrification of the Oregon- 
Washington dock, Seattle. The San Francisco office 
has secured a contract for the electrical equipment in 
the women’s dormitory, Stanford University, at ap- 
proximately $25,000; also a contract for similar work 
in the Judson Iron Works at Oakland, amounting to 
about $30,000; and is installing electrical equipment 
for the Chevrolet Motor Car Company at Oakland, at 
$60,000. 
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USEFUL WIRING HINTS 














A collection of some short-cut or otherwise valuable 
suggestions which, though not entirely new, are not as 
wal known by wiremen as they deserve to be. Most of 
these suggestions have been submitted for publication 
s “Dollar Wiring Kinks,” which department is intended 
for new and original ideas only and will reappear soon. 


Cleaning Stranded Cable.—In soldering terminal 
lugs to heavy stranded cables a poor job is often ob- 
tained because the bared end of the cable was not 
properly cleaned. To do this with a knife is both 
tedious and ineffective unless one has plenty of time 
to scrape the insulation thoroughly from between the 
strands. I have found that use of a stiff wire brush, 
such as a file card, is best and quickest for this pur- 
pose. It should be brushed in several directions, but 
especially in the spiral lay of the strands. 

B. STRATTON. 

Simple Extension Bit.——The wireman frequently 
needs an extension bit for drilling deep holes or holes 
exactly in line in several joists. I recently made a 
handy extension bit out of an old brace that I found 
in the shop. It was first straightened out and the 
upper end then cut off, upset and filed square with a 
taper to correspond to an ordinary bit shank. It was 
easily made and found to be very useful. 

Tuos. Str. Carr. 


Temporary Substitute for Pendent Switch.—On 
a temporary lighting installation several pendent 
switches were desired to control a number of high 
ceiling lights, and as none were at hand ordinary key 
sockets were converted into pendent switches by sim- 
ply screwing a fuse plug into them. Furthermore, 
these pendants gave proper fuse protection to the 
lamps they controlled and the fuses were readily ac- 
cessible for renewal. Although this scheme would 
not be considered good practice for permanent work, 
it certainly filled the bill for the temporary class of 
work on which it was used. J. A. WEvER. 


Twisting Wires by Means of Drill.—Occasion- 
ally the wireman is called on to twist together a pair 
of separate wires. To do this by hand takes much 
time and makes a poor job if considerable length of 
wire has to be twisted. For this purpose I use an 
ordinary hand brace, clamping one end of the wires 
in place of the bit and fastening the other end in a 
vise or clamp. In this way the wires are twisted evenly 
and quickly. H. T. NicHots. 


Mounting Conduit on a Panel Without Pipe 
Strap or Bolt.—When occasion arises that conduit, 
metal boxes or other objects must be mounted on a 
slate or marble surface, and where other means of 
fastening are not available, the method herewith de- 
scribed can be successfully used: With a small twist 









SF 


Method of Mounting Conduit on Panels Without Showing on 
Front Surface. 
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drill, two holes are carefully drilled at an angle so 
that they meet. Then the object is secured by means 
of a tie-wire fished through the holes. This is clearly 
depicted in the cross-sectional view given in the sketch. 
J. A. WEveER. 

Simple Motor Release from Distant Points.—It 
frequently is necessary for the operator to stop the 
running of a motor while he is stationed some dis- 
tance away from the switch or starter. A very sim- 


line 


| | ct To Motor 
& 1S witenes] | 


No-Voltage Release 























Compensator 
Arrangement of Puli Switches to Stop Motor. 


ple method and one that is entirely satisfactory for 
permitting stopping control of the motor from dis- 
tant points is obtained as shown in the accompanying 
sketch. This can be applied to the low-voltage re- 
lease coil of a compensator or induction-motor starter, 
or to the low-voltage release of a direct-current motor 
starter. It consists simply in the extension of the 
low-voltage release circuit in which are placed con- 
veniently one or more pull switches. For instance, if 
these switches are installed in overhead positions near 
points from which the motor should be stopped 
quickly in an emergency, the pull chain is convenient 
to the operator. This arrangement has proved espe- 
cially helpful around woodworking machines. 
Joun W. MELHorN. 

Fishing for Wall Switches in House with Hard- 
wood Floors.—In wiring old houses where there are 
finished hardwood floors on both the first and second 
floors, and it is desired to have switches put in for 
center lights without taking up the hardwood floors, 
I have found the following scheme useful: Get a 
thin fish pole, cut a small hole at the fixture outlet so 
that the canopy will cover it, stick the thin end of 
pole in one of the links of the fish chain, put a weight 
of some kind on end of chain and push pole and chain 
over to the partition ; the weight pulls the chain down. 
Then withdraw the pole, go to the basement, fish out 
the chain and run the wiring for the switch wherever 
it is wanted. M. Braun. 

Reliable Way for Bending a Fish-Wire Hook.— 
Whenever I have a long, hard pull of wire through 
a run of conduit, [ make certain that the hook end of 
the snake is in proper condition for the pull. I an- 
neal the piece of fish-wire by sticking the end into a 
pot of red-hot lead which heats the wire uniformly. 
Then I bend a neat hook quickly and let the end cool 
in sawdust. When I am pulling in a long run of wire 
I do not have to worry about the hook end opening 
and releasing the wire that is being pulled in. 

M. J. Mortarty. 


Locating Outlet Boxes in Concrete Construc- 
tion Work.—In concrete construction work consid- 
erable trouble is sometimes caused by the concrete 
flowing under the outlet boxes while it is being poured 
into the forms. This covers up the box and when the 
form is removed the box cannot be seen. Consider- 
able time is, therefore, wasted in locating the boxes. 
I have found that by boring a one-inch hole in the 
form where the box is to be set, this trouble will be 
entirely eliminated. 

G. D. GILPeTHER. 
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AND SERVICE 
SAME CONDUIT. 


GROUND 


Question 344.—Would it be 
permissible to put the ground wire 
of a secondary system in the same 
conduit with the light and power 
service wires, provided the conduit 
used is large enough to hold all 
the wires? 

Answer 1 (O)—The Code con- 


tains no specific rule against doing’ 


this, but on the contrary recom- 
mends conduit as one means for 
protecting the ground wire against 
mechanical injury. It should be 
noted, however, that the ground 
wire should be kept outside build- 
ings so far as possible, and the 
running in the service conduit 
would in many cases violate this 
provision. 

Answer 2 (T)—There is no 
specific rule to prevent it. 

Answer 3 (R)—I should say 
yes, in this territory, at least. 

Answer 4 (P)—I see no objec- 
tion to this practice. Unquestion- 
ably these wires are all part of the 
same system. 

Answer 5 (F and G)—The 
ground wire could certainly be in- 
stalled in the same conduit as the 
service wires. There is no pos- 
sible action to be anticipated which 
should prevent it. 

Answer 6 (A)—I should hard- 
ly consider it wise to do this. A 
ground wire should be independent 
of all other wires. 

Answer 7 (H)—I should say 


The ground wire is to protect the installation and 
people using it from transformer breakdown, crosses 
with high-potential wires outside building or light- 
That being true it would seem as though either 
of these three troubles would not be impossible if the 
wire were run in conduit with the circuit wires of the 


ning. 


building. 


Answer 8 (C)—Ground wires should never be run 
in the conduit with other wires; ground the conduit 


to the ground wire. 


Answer 9 (E)—There is nothing in the Code to 
prevent running it this way, but it goes without say- 


ing it is extremely poor practice. 
Answer 10 (M)—¥es. 
ing to prevent it. 


WIRES IN. 


The Code contains noth- 











The matter appearing in this sec- 
tion consists of questions on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 


ing are in accord therewith. These 
questions are gladly received from 
anyone interested, even if not a 


member; they shouid be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee, according to his knowledge of 
what the ruling would be in his jur- 
isdiction. 

It should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything in the Code. 
It is only intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif- 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; increased pre- 
cision in applying it; and harmoni- 
ous action of those using it, for the 
common good. 




















emphatically no. 


the system. 





Answer 11 (K)—Yes. If Code 
insulated wire is used. 

Answer 12 (N)—There is 
nothing in the Code to prevent 
this. The ground wire is indeed 
nothing but a part of that serv- 
ice wire to which it is attached. 
One can imagine the service con- 
duit entering a wall immediately 
beside the water pipe, and being 
broken by a condulet fitting, the 
service wire emerging through one 
hole in the porcelain cap, being 
clamped direct to the pipe and re- 
entering by the other hole in said 
cap. 


SECURING GROUND WIRE TO 
BUILDING. 

Question 345.—Rule 15e, last 
part of first sentence, reads “but 
may be directly attached to the 
building or pole by cleats or straps 
or on porcelain knobs.”” The ques- 
tion has been raised as to the se- 
curing of the ground wire to a 
building by means of metal straps; 
would this be proper under the 
Code? 

Answer 1 (O)—The rule does 
not specify material for straps, 
hence metal straps should be ap- 
proved, if they secure the wire in 
a proper manner without kinking 
or injuring it. 

Answer 2 (B)—In my opinion 
straps should not be used, because 
the rule referred to also states 
“staples should not be used,” and 


I interpret this to mean metal staples or straps. 
Answer 3 (R)—The ground wire should be as 
carefully insulated and protected as any other part of 
Should the ground connection become 
defective, this wire has the same potential to earth as 
the secondary to which it is attached. 
fore be properly insulated from the walls of any haz- 


It should there- 


ard to which it is attached. 


Answer 4 (P)—Rule 15c requires that ground 
wire be kept outside building so far as possible, but 
may be strapped to the outside of the building. 
ground wire is run inside of the building straps are 
not permitted, as the fourth paragraph of 15g requires 


If the 


insulation equal to that of a circuit wire. 


Answer 5 (F and G)—The rule quoted states that 
ground wire may be attached to building or pole by 
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cleats, straps or porcelain knobs. This appears to per- 
mit the use of straps of metal or other suitable mate- 
rial, or insulation by porcelain knobs if desired. 

Answer 6 (A)—It seems to me that porcelain 
would be the proper way to fasten the ground wire 
on a building. Iron straps would be a good jumping- 
off place for lightning. * 

Answer 7 (H)—There is a Code provision which 
states that wire shall not be fastened with metal straps 
or double pointed tacks, and there seems to be no 
good reason why that provision should not apply to 
the ground as well as the circuit wire. 

Answer & (C)—I can see no objection to using 
straps. They are probably safer than insulators, pro- 
vided the wire is effectively grounded; if not, would 
advise that ground wire be perfectly insulated from 
building. 

Answer 9 (E)—I should say metal straps certainly 

ere not intended for use on buildings, but may be 
used on poles. 

Answer 10 (M)—The wording of Rule 15¢ seems 

| be perfectly definite, and I should say it is clearly 
‘the intent of the Code to allow the ground wire to be 
ecured to building by metal straps. 

Answer 11 (N)—This section should be read in 
onnection with Rule 15g, fourth paragraph. It will 
hen be obvious that the straps are only for use on the 
outside of the building, and then (taking into consid- 
eration the fine-print note) not within seven feet of 
the ground level. 

elnswer 12 (K)—No. The Code treats secondary 
ground wires as though they were at full line poten- 
tial at all times. 


GROUNDING FOR WIRELESS TELEGRAPH APPARATUS. 


Question 346.—Would not the use of No. 6 wire 
for the ground on wireless telegraph apparatus prove 
as beneficial as the No. 4 provided by Rule 86 at pres- 
ent: 

Answer 1 (O)—No. 4 wire was probably speci- 
fied for the reason that a larger capacity than No. 6 
was thought desirable. It should be noted that a 100- 
ampere switch is required. 

Answer 2 (T)—I should hardly consider a No. 6 
as beneficial as a No. 4. 

Answer 3 (R)—This is evidently a lightning pro- 
tection, and it is a matter of opinion fundamentally. 
Some engineers consider a No. 16 enough. The Code 
says No. 4, so we demand it. 

Answer 4 (P)—Rule 15d requires for grounding 
a No. 6. Rules 27c, 28f and 86a call for No. 4. The 
discrepancy is probably purely accidental and will 
probably be adjusted in the near future. In my opin- 
ion it is relatively immaterial which is finally fixed on. 

Answer 5 (F and G)—Inasmuch as No. 6 is 
deemed a sufficient size for grounding secondary al- 
ternating-current systems, it would appear quite large 
enough for grounding the aerial of a wireless set. 

Answer 6 (A)—I think this No. 4 being left in 
when the Code was last revised was an oversight. We 
allow No. 6 everywhere for this purpose today. 

Answer 7 (H)—I think grounding of this sort of 
apparatus requires very large wire and should say no 
to this question. 

Answer 8 (C)—The No. 4 wire will no doubt give 
better protection. 

Answer 9 (E)—I feel that a No. 6 would give all 
necessary protection. I think the No. 4 remained in 
at the last Code revision simply because no one raised 
the question at the time No. 4 was changed to No. 6 
for secondary grounding. 
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Answer 10 (M)—Yes, of course, it would. 

Answer 11 (K)—Yes, if the combined area of the 
aerial conductors was not greater than No. 6. 

Answer 12 (N)—Yes, it most certainly would. 
After all, in this sort of protection it is surface that 
counts, the lightning discharge does not penetrate the 
wire to any extent. 

Last summer at my place on the Penobscot, I had 
an aerial with one end 5 feet above the ridgepole of 
my house, the other at the top of a 40-foot flagpole. 
It was made of six No. 12 magnet wires spaced 2 feet 
apart and was 75 feet long. For the ground wire all 
I could get was a No. 8 rubber-covered; it led down 
the pole, serving for a lead into the set which was in 
a tent at the foot of the pole. Here it ended at the 
center of a double-pole double-throw 30-ampere switch, 
the two blades in parallel. One end went to the set, 
the other outside the tent and down a 25-foot well, 
hanging bare 6 feet into the water. 

One afternoon we had one of the worst storms I 
ever experienced. We had 47 lights broken by hail, 
and at my father-in-law’s house (the next one) where 
we happened to be when it came up, they lost 65. We 
were in plain sight of my house at a distance of about 
400 yards. We distinctly saw nine direct bolts taken 
by the aerial, and between times (at the height of the 
storm it was very dark) the entire aerial was sur- 
rounded by corona and brush discharge. 

As careful examination afterward as I could make 
showed not the smallest trace of trouble anywhere 
except that in places the braid was loosened and the 
rubber separated from the wire in a number of inch- 
long places. On lowering the aerial we found a con- 
siderable number of minute pinhead marks of burn- 
ing on the copper, but nothing serious. As soon as 
the storm had passed, and it lasted nearly two hours, 
on throwing over the switch the set was found work- 
ing perfectly, for we picked up N A D almost at once. 





Advocates the Resumption of Custom Flour Mills 
in Missouri. 

The Public Utilities Commission of Missouri is 
seeking to attain a maximum use of the state’s energy 
sources from the standpoint of power economy, and 
the State Board of Agriculture is approaching the 
subiect from the standpoint of maximum food pro- 
duction and economy of distribution of food. The 
Board is planning a campaign for the restoration to 
service of many idle flour mills, and a resumption of 
the old-time practice of custom grinding of grain. A 
generation ago, no farmer thought of selling grain 
until he had taken enough to the mill to have a suffi- 
cient supply of meal and flour ground for his own 
uses. The exploitation of hard wheat flour and its 
extended use in Missouri has been one cause of the 
farmers selling their soft wheat for shipment, then 
using the money to buy hard wheat flour shipped in. 
In nearly every town where there was a mill, some 
local dealer usually gave it competition by selling an 
imported flour. The result has been the shutting 
down of many mills. It is now urged that these plants 
be put to work again, that farmers get their own grain 
products ground for their own use, and transportation 
waste be saved. It is suggested that most of these 
plants, whch are steam driven, could use wood as fuel, 
procurable in their vicinities. The recrudescence of 
these power plants will create a demand for equip- 
ment of an electrical nature, and a large demand ulti- 
mately for such equipment, since it is figured that any 
feasible energy source will surely prove profitable 
because needed in the next few years. 
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New Electrical Appliances 


A Review of the Latest Developments and Information 
Respecting Electrical and Kindred Mechanical Appliances 











New Industrial and Depot Electric Trucks. 


An advanced type of electric storage-battery truck 
is shown in the accompanying illustration of a cradle 
dump body mounted on a type B electromobile manu- 
factured by the Orenstein-Arthur Koppel Company, 
of Koppel, Pa. 

The truck proper is of standard electromobile con- 
struction with steel channel frame and metal-protected 
oak platform hinged in two parts. Wheels are of cast 
steel, 20 inches in diameter with Goodrich solid-rubber 
tires and two Timken bearings to each wheel. A 
Wagner motor with foolproof Wagner control is pro- 
vided. Power is furnished by a 24-cell seven-plate 
Ironclad-Exide battery. The entire frame is supported 
by four spiral steel springs, thus protecting both load 
and truck from shock. The wheel base is 52 inches 
with a 34-inch gauge. The truck has a capacity of 
3,000 pounds and attains a speed of 7 miles per hour. 
The body is of the self-clearing type with a dumping 
angle of 40 degrees and dumping is accomplished from 
the platform by a simple and troubleproof mechanism. 
To gain access to the motor jackshaft and brake it is 
only necessary to loosen a few bolts to lift off the 
dump-body frame and then open the hinged platform. 
This truck can be used as a tractor and will pull 10,000 
pounds. 

To reduce the time required in handling baggage, 
mail and express matter of the Union Terminal, Dal- 
las, Texas, a new type of electric truck has been de- 
veloped by the Orenstein-Arthur Koppel Company. 
In the Union Terminal the distant ends of the station 
platforms are approximately 750 feet from the bag- 
gage and express rooms in the station proper. Using 
the old-style station. trucks, this haul would require 


Dumping Type of Industrial Storage-Battery Truck. 


one man at least to each truck and an average time of 
10 minutes. 
One of the new electric tractors hauling a number 


of trucks makes the distance in three minutes. Three 
of these tractors now take care of the entire work. 
Each tractor will push or pull 20,000 pounds at a time 
at a maximum speed of 7 miles per hour. A 24-cell, 


Electric Baggage Tractor With Double-End Control. 


15-plate Ironclad-Exide battery of 220-ampere-hour 
capacity is employed on account of the unusually 
heavy duty the tractors are called upon to perform. 
The cells are divided between the two battery boxes 
carried on the truck platform, the larger box contain- 
ing three trays of six cells each, the remaining six 
cells being housed in the smaller front box. The covers 
of the boxes serve as seats for the operator. 

Control is by means of the handles shown and two 
foot pedals which are so located that the tractor can 
be operated in narrow aisles without turning, the oper- 
ator merely changing seats. 

In ail other respects the tractor is of the standard 
electromobile construction, which is the base of sev- 
eral types of trucks and tractors being developed by 
the company. 

In addition to handling the baggage, mail and ex- 
press much faster, the tractors are saving the wages 
of 12 men who would have been necessary in oper- 
ating the old-style station trucks. 


Split-Lever Starting Switch Throws With Reduced 
Effort. 


The General Electric Company, Schenectady, N. Y., 
has developed an ingenious arrangement to reduce the 
effort necessary to operate large lever switches used 
for starting large synchronous converters from the 
alternating-current side in conjunction with the auto- 
transformers. 

This is made clear from the illustration herewith, 
which shows two triple-pole lever switches for starting 
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a six-phase converter. The switch on the left really 
consists of two switches, side by side, which act as a 
single switch when closed in the lower position. There 
are two crossbars with separate handles, one half of 
the blade of each pole being fastened to one of the 
crossbars, while the other half is attached to the other 
crossbar. 

When used to start a synchronous converter the 
upper contacts are connected to the two-thirds volt- 
age tap for but a short time and the contacts are con- 
structed to make contact with the portion of the 
blades first thrown downward or to the running side. 


Triple-Pole Double-Throw Converter-Starting Switches. One 
at Left Is of Split-Lever Type, Rated at 4,000 Amperes. 
Right-Hand Switch Is for 1,500 Amperes. 


This portion of the entire switch, comprising half the 
blade area, carries the current until the remaining 
half of the switch can be thrown to the lower position. 
Switches of this type have been built up to 5000 

amperes capacity. They are easily operated and 
avoid the alternative, which is the installation of large 
solenoid-operated circuit-breakers at considerably 
more expense. 
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20 


15 
20 
15 
10 


Locomobile 16, 


Losier Four ‘17... 
Lyons-Knight "13 ‘14. 
c. BE... 


Mitchell °13, 
Mitchell ‘16 .... 





Complete List of Automobiles, 


5-15 | Moline ‘14 


5-15 | Monroe ‘16, "17 y | uvsloasinins 
Special National ‘14 osen 1 | Winton 16, ‘17....... 


} 
| 
' 


15 ! Owen Magnetic 
&15 | Packard ........... 
15 | Packard Trucks 

1 


| 
q 
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Electric Welding for Pressure Containers. 


Charles Hollup, Milwaukee, Wis., recently read a 
paper before the American Society of Refrigerating 
Engineers, in which he discussed electric resistance 
welding, and electric arc welding in an interesting 
manner. He takes up these subjects with especial 
reference to the construction of welded pressure con- 
tainers. These two kinds of electric welding are de- 
scribed with reference to the adaptability of each one 
to different kinds of work. He discusses electric arc 
welding in comparison with oxy-acetylene welding. 
Details of the application of welding to actual work 
are given clearly. 





Bussman Inclosed Fuses for Automobiles. 


Almost every automobile nowadays is equipped 
with not only electric ignition, but also electric light- 
ing and starting systems, all of which must be pro- 
tected by appropriate fuses. Such fuses should be of 
approved type and preferably of the inclosed form. 
The large number of cars now on the market calls 
for a considerable assortment of automobile fuses, 
which may prove confusing to the automobile supply 
or garage man. 

The Bussman Manufacturing Company, 3819 
North Twenty-third Street, St. Louis, Mo., has been 
manufacturing automobile fuses for some time and 
has available a complete assortment of fuses for this 
purpose. These are made both with glass tubes and 
fiber tubes and conform strictly with the specifica- 
tions of the Society of Automobile Engineers. Glass- 
tube fuses can be used up to 50 volts and fiber fuses 
for all higher voltages. All these fuses are furnished 
ten in each carton and ten cartons ina box. They are 
made in various ampere capacities up to thirty am- 
peres. In the accompanying table is given a complete 
list of practically all popular cars, showing the proper 
fuse to be used. This table has been found very valu- 
able by all dealers and garage men, enabling them 
quickly to determine which type of fuse should be 
supplied. 

Amp.| Make 

20 | wanesneags 
10 | Willys-Kaight 
Moling “16, ifsc... 6A 20. | Willy Kaght 


20 =| Winton 
Winton 21A 


Fuse 
Link 
3A 


Make 


Mitchell "16 
Mitchell ‘17 . 


Moline 
Monroe 


16, ‘17 


National "16 . Zimmerman 


j es 
Norwalk Six .... ° 5. 15 | 
Oakland wae : 15 | ELECTRIC CARS 


Overland 20 
~” 


. | American 
Overland ‘14 Coupe 


2 Anderson 14, 15, "16 
10 
10 
20 


Anderson ‘15 
Argo ABC .. 
Bailey . . 
Baker 

5-15 | Borland . . 


Paige 

Pathfinder .. ..... 
Peerless "14 
Peerless "15 
Peerless "16, ‘17. 
Peerless ‘17 ..... 
Pierce-Arrow 
Pope-Hartford 
Pratt . . cveccces 
Premier ‘15 ... 
Premier ‘16 ..... 
Pullman .... 


Detroit "15 . 
GVv.c eee 
Grinnell. . ...... 
Hupp Yeates .. 


Reo "16, ‘17... 
Roamer . . ... 
Ross Eight 
Saxon Six ... 
Apperson . . 
Applecoe . . 
Bijou ...... 
Briggs & Stratton 
Deai 


Simplex “15, '16, 
Simplex ‘15, ‘16..... 
Simplex ‘17 
Spaulding .. .... 
ite... 
Eesterline . . ...... ° 
Gray & Davis. ese ae 
Gray & Davis Ford "15....... 5 
vis 5 


Standard ‘16 . case 
Standard ‘17 . 
Staver .. ..... 
Stearns Four . 
Stearns Eight 
Stephens ‘17 .... 
Studebaker ‘14 nace 
Studebaker "15 ..... Westinghouse Special 
Westinghouse Ford 


MOTORCYCLES. 





Showing Proper Fuse to Use. 
































ELECTRICAL REVIEW 




















Activities in the Trade 














Bridgeport Brass Company, Bridgeport, Conn., an- 
nounces the removal of its New York office to Suite 2236, 
Woolworth Building, 233 Broadway where more com- 
modious quarters have been provided. 


American Insulation Company, Philadelphia, Pa., has 
filed plans for the construction of its proposed new plant at 
Roberts Avenue and Stokley Street. The structure will be 
&3 by 130 feet, and cost about $45,000. 


General Electric Company, Harrison, N. J., has taken 
bids for the construction of a one and two-story, reinforced 
concrete and brick addition, 135 by 255 feet, to its Edison 
Lamp Works. The estimated cost is $200,000. 


Leeds & Northrup Company, 4901 Stenton Avenue, 
Philadelphia, has issued a price list under date of July 15, 
announcing an increase of prices on laboratory instruments 
and apparatus necessitated by higher costs of materials. 


Standard Electric Stove Company, 1718-20 North 
Twelfth Street, Toledo, O., has issued an especially ap- 
propriate patriotic calendar card for July. This shows the 
famous Liberty Bell and the flags of the United States en- 
twined with those of Great Britain and France. The com- 
pany is continuing its policy of aiding local dealers in gen- 
eral publicity work to promote the sales of electric ranges, 
fireless cookers, and other appliances which it manufac- 
tures. 


Allis-Chalmers Manufacturing Company, Milwaukee, 
Wis., recently closed a contract with the city of Seattle for 
two 4700-kilowatt transformers. One is for 15,000 volts, and 
the other 2500 volts. They will be used in connection with 
the 10,000-kilovolt-ampere steam-turbine unit recently pur- 
chased from the Allis-Chalmers company, for the steam 
auxiliary station. The cost of the transformers recently 
purchased was $13,440. The order was placed through the 
company’s Seattle office. 


Research and Industrial Development.—Arthur D. 
Little, of Arthur D. Little, Incorporated, chemists and en- 
gineers, Boston, Mass., presents a professional paper on the 
“Relations of Research to Industrial Development,” which was 
embodied in an address before the Canadian Manufacturers’ 
Association, Toronto. In this address Mr. Little emphasized 
the importance of research work to all industries. He re- 
ferred to the highly developed stages reached’in various in- 
dustries as the results of continual research. 


Peardslee Chandelier Manufacturing Company, 216 
South Jefferson Street, Chicago, is sending out illustrated 
folders pertaining to its “Denzar” semi-indirect lighting 
units, of varying sizes for all requirements. These include 
the pendent type, ceiling type and others. They enable one 
to use to the best advantage every possible ray of light, and 
are so constructed as to eliminate all glare and shadows, and 
give the greatest amount of diffused light at the right in- 
tensity. The folders are accompanied by price lists. 


Benjamin Electric Manufacturing Company, 120-8 
South Sangamon Street, Chicago, recently won a victory in 
some patent litigation conducted before Judge Hand of the 
District Court for the Southern District of New York. This 
litigation involved patent No. 1,012,970, on swiveling attach- 
ment plug, granted to Reuben Benjamin on December 26, 
1911. The court held a swivel attachment plug manufac- 
tured by the Best Electric Company to be an infringement 
of this patent, five claims being declared to be particularly 
infringed. 

Betts & Betts Corporation, 511-3 West 42nd Street, 
New York City, has recently secured a contract for furnish- 
ing a large double-face B. & B. “elektrik klok” and electric 
sign for ghe Narragansett Electric Light Company, Provi- 
dence, R. I. The sign will be 70 feet high and the clock 
will be at the bottom thereof. This clock will have an 80- 
beat, self-winding master clock controlling a standard sec- 
ondary motor-operated mechanism. Outfits of this kind are 
guaranteed by the company to keep time as accurately as 
within one minute during a month. 









Geyser Electric Company is the new name of the 
company formerly known as the Capital Electric Company, 
which has for several years been manufacturing the Geyser 
electric washers. These machines employ an electric pump 
forcing a sort of geyser spray through the clothes being 
washed. The company’s location remains as formerly, at 
321-3 North Sheldon Street, Chicago. 


Western Electric Company, in pursuance of its policy 
of “Service First,” announces the opening of three new elec- 
trical supply warehouses. In order better to serve the trade 
in Connecticut and adjacent territory, an office and ware- 
house have been established in New Haven, at 135 Wood 
Street, with Tyler L. Holmes in charge. The Baltimore 
branch, opened July 16, is situated at 425 Olive: Street, where 
S. Greenfield, formerly of the Philadelphia house, heads the 
sales force. A complete stock of electrical supplies has been 
put in at that branch. At Charlotte, N. C., a warehouse and 
sales office have been opened at 238 West First Street, with 
R. H. Bouligny in charge. In order to handle the growing 
demands of business in the Northwest, the Seattle warehouse 
and sales office have been moved to commodious quarters at 
84 Marion Street. 


Henry L. Doherty & Company’s bond department has 
opened a branch office in Toledo, O., which is the third step 
in a comprehensive plan for selling securities to consumers 
of Doherty service. Walter J. Young, formerly power’ sales- 
man of the new-business department of Toledo Railway 
& Light Company, is in charge of the Toledo branch. The 
plan was inaugurated at Massillon, O., in 1914, by the sale 
of the preferred stock of the Massillon Electric & Gas 
Company to the public. Last February a more elaborate 
campaign was carried on in Denver, including the organiza- 
tion of the firm of Barker & Smith to deal in the Doherty 
securities. The bond department hopes, in time, to have 
either a special representative in every Doherty community, 
or an organized security selling campaign under the direc- 
tion of the general manager of the Doherty local company. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., reports the recent sale of motors for 
mine hoists, aggregating 1350 horsepower. Largest of these 
is a 700-horsepower motor for a 300-foot coal hoist at the 
Inland Steel Company’s mines at Harmarville, Pa. This 
hoist will make three trips per minute. On the same prop- 
erty a 200-horsepower motor will drive a man hoist, making 
two 300-foot trips per minute. Other sales items are as 
follows: Diamond Coal & Coke Company, Sharpsburg, Pa. 
one 350-horsepower motor; Republic Iron & Steel Company, 
Youngstown, O., one 300-horsepower motor; E, & G. Brooks 
Iron Company, Birdsboro, Pa., one 200-horsepower motor; 
Mt. Pleasant Coal & Coke Company, Greensburg, Pa., one 
200-horsepower motor; “Valley Smokeless Coal Company, 
Pittsburgh, Pa., one 200-horsepower motor; Eclipse Gas 
Coal Company, Pittsburgh, Pa., one 150-horsepower motor. 
All of these motors are Westinghouse type CW wound- 
rotor induction motors, with type F magnetic control. 


The Snyder Electric Furnace Company, Monadnock 
Block, Chicago, has passed to the control of the Industrial 
Electric Furnace Company. The transaction comprises the 
transfer of the business of the former company, together 
with all the Snyder patents and designs of electric furnaces 
and processes to the new concern. The company has a plant 
at Clearing, near Chicago, which is to be enlarged for a 
greater amount of steel work, and for electrometallurgical 
development. Charles B. Sommers, Stoughton A. Fletcher 
and Charles B. Fletcher, of Indianapolis, and F. Von Schle- 
gell and F. T. Snyder, of Chicago, constitute the board of 
directors. Mr. Snyder will be further identified with the 
company as engineer and metallurgist. To his research and 
invention is due the development of the Snyder furnace in 
the steel industry, both economically and in a scientific sense. 
The company will engage in the production of electric fur- 
nace products at its plant. F. Von Schlegell and Charles B. 
Fletcher are the executive officers of the company, with of- 
fices at 1405 Monadnock Block, Chicago. 
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\ArTHUR M. Torrey has recently re- 

ed his position with W. S. Barstow 

‘ompany, 50 Pine Street, New York 

_ to become associated with Hil- 
dreth & Company, 15 Broad Street, 
New York, inspection engineers. 

E. C. SEARLE, general representative 
of Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, is on the Pacific 
Coast, giving special attention to the 
development of the shipbuilding in- 
dustry. He has made a study of the 
situation in Seattle, and recently visited 
Portland with R. T. Stafford, north- 
west manager for that company. He 
will go to San Francisco and Los An- 
celes prior to his return east. He is 
impressed with the enormous develop- 
ment in shipbuilding since his visit of 
a year ago. 

Greorce H. Harriss, for years prom- 
inent as a public utility executive, has 
received a leave of absence from the 

various corporations with which he is 
nenel in order to resume military 
service. He is now in command of 
the Nebraska National Guard, at Fort 
Crook, having been commissioned Brig- 
adier General by Governor Neville, as 
of June 25, and will be recommended 
by the War Department for similar 
rank in the regular army. General 
Harries, since 1912, has been a vice- 
president of H. M. Byllesby & Com- 
pany. -He is also president of the 
Louisville Gas & Electric Company, the 
Omaha Electric Light & Power Com- 
pany, the Arkansas Valley Railway 
Light & Power Company, and an of- 
ficer in a number of other large utility 
organizations. From 1900 to 1911 he 
was vice-president and general man- 
ager of the Washington (D. C.) Trac- 
tion & Electric Company. During the 
past two years he spent much of his 
time in Omaha and became associated 
with many civic and patriotic activities 
in Nebraska. During the past several 
months General Harries has been en- 
gaged in work for the Council of Na- 
tional Defense and the War Depart- 
ment, having placed himself at the dis- 
posal of the Government when war was 
declared. The son of an officer in the 
British army, born in Wales in 1860, 
General Harries came to the United 
States when a boy and served as a 
scout under Generals Miles and Crook 
in frontier wars with the Indians. He 
vas a member of the Government’s 
oennienion settling the grievances of 
the Sioux Indians in 1891. In 1888 he 
went to Washington as a newspaper 
reporter, later becoming president of 
the Metropolitan Railroad Company i 
that city. From 1897 to 1917 he was 
brigadier general in command of the 
military and naval forces of the Dis- 
trict of Columbia, retiring as major 
general May 26 of this year. During 
the Spanish-American war he served 
as colonel of the First District of Co- 
lumbia Infantry, United States Volun- 
teers, participating in the siege of San- 
tiago, Cuba. He has been a member 
of the War Devartment Board on the 
Promotion of Rifle Practice since or- 
ganization. He has been president of 


George H. Harries. 


the Association of Edison Illuminating 
Companies, president of the American 
Street Railway Association and an of- 
ficer and member of the Public Policy 
Committee of the National Electric 
Light Association. He is a past Na- 
tional Commander of the Order of 
Indian Wars, composed of army officers. 


H. H. CupMore, one of the _ best 
known men in the incandescent lamp 
business, has severed his connection 
with the National Lamp Works of 
General Electric Company and become 
the general manager of The Argus 
Lamp & Appliance Company, Cleve- 
land, Ohio. Mr. Cudmore has _ for 
something like twenty years’ been 
closely associated with incandescent- 
lamp manufacture and_ sales. For 
many years he was manager of the 
Brilliant Lamp Division and more re- 
cently engaged in special development 
work for the National Lamp Works. 
The Argus company, of which he has 
become general manager, is the manu- 
facturer and general distributor of the 
newly perfected Oscar Sherck universal 
project lamp appliances. These are the 
invention of Oscar Sherck, a well-known 


H. H. Cudmore. 


motion-picture projection expert, and 
provide for the substitution of the or- 
dinary arc lamp in motion-picture work 
by special Mazda lamps* This is a de- 
velopment of far-reaching importance 
and will be described more at length 
in an early issue. Mr. Cudmore is 
being congratulated by his numerous 
friends on being actively connected 
with this work. 


Grorce W. Rosinson, president of the 
Tri-State Telephone & Telegraph Com- 
pany, St. Paul, Minn., was _ recently 
elected president of the United States 
Independent Telephone Association by 
the board of directors of that organiza- 
tion. He succeeds Charles Y. McVey, 
who resigned. 


Ropert E. Rak, several years with 
Western Electric Company, and during 
the last four years sales manager for 
Stanley & Patterson, New York, man- 
ufacturers of electric bells and other 
signaling apparatus, has resigned the 
latter position. Mr. Rae, while he has 
not definitely settled as to future plans, 
announces that he probably will con- 
tinue in the selling line in connection 
with electrical equipment. He is a 
member of the Jovian Order, and has 
a wide acquaintance with the trade. 


Obituary. 


JAMES WHITFIELD Woop, Easton, Pa., 
president of the electric light and power 
company at Henderson, N. C., died on 
June 24, aged 72 years. He was a 
graduate of Lafayette College and a 
member of the firm of Tippet & Wood, 
Phillipsburg, N. J., manufacturer of 
boilers and tanks. 

Joun H. Cantt, of New York City, 
prominent in the telephone industry, 
died at his residence in that city on July 
5. Mr. Cahill was born in 1859, and at 
the age of twenty years became as- 
sociated with the Bell interests. In the 
late eighties he was secretary and at- 
torney for the Metropolitan Telephone 
& .Telegraph Company, and from 1896 
to 1914, vice-president, general counsel 
and director of the New York Tele- 
phone Company, as well as a director of 
numerous other telephone and _ allied 
organizations. 


Witu1aM G. BEE, vice-president and 
former sales manager of the Edison 
Storage Battery Company, West Or- 
ange, N. J., died at his residence, 477 
Main Street, Orange, on July 11, after 
an illness of many months, aged 48 
years. Mr. Bee was prominent in the 
automobile industry in its early de- 
velopment, having driven the first elec- 
tric automobile in Newport, R. I., with 
John Jacob Astor as a passenger. He 
was born at Hartford, Conn., and was 
at one time connected with the Pope 
Manufacturing Company, which later 
formed the Electric Vehicle Company. 
He left this interest to join the storage- 
battery works of Mr. Edison, while op- 
erating at Glen Ridge, N. J., later be- 
coming vice-president and until his ill- 
ness, acting as sales manager. He was 
a thirty-third degree Mason. 
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EASTERN STATES. 
BROOKLYN, N. Y.—The Carson C. 


Peck Memorial Hospital will build a 
power house at the new hospital to be 
constructed at Troy and Albany Ave- 
nues. Ludlow & Peabody, 101 Park 
Avenue, New York, are architects. C. 5S. 


Meerbard, 350 Fulton Street, Brooklyn, is 
representative. 

BUFFALO, N. Y.—The Buffalo General 
Electric Company, 39 Genessee Street, will 
hold a meeting of stockholders July 30 


to approve a bond issue of $4,400,000. 
NIAGARA FALLS, N. Y.—The Shaw- 
inigan Water & Power Company has 


closed a contract with a subsidiary of 
the Carborundum Company of Niagara 
Falls, N. Y., The Canadian Aloxite Com- 
pany. This company has started the con- 
struction of a plant at Shawinigan Falls 
for the manufacture of carborundum and 
other abrasives. 

ONEIDA, N. Y.—The Chamber _of 
Commerce is arranging for investigation 
to secure data for a local municipal elec- 


tric lighting plant. 
OYSTER BAY, L. L, N. Y¥.—The New 
York Telephone Company has awarded 


a contract for the erection of a new two- 
story telephone exchange, about 40 by 60 
feet, on Tooker Avenue. S. H. Booth & 
Son, 30 Centre Street, City Island, are 
contractors. 

SHERMAN, N. Y.—The Borough offi- 
cials have made application to the Public 
Service Commission for permission to in- 
stall and operate a municipal electric 
lighting plant. 

UTICA, N. Y¥.—A power plant will be 
constructed by the Savage Arms Cor- 
poration in connection with new machine 


shops and other extensions to its plant. 
Charles T. Myers, engineer. 
WESTFIELD, N. Y.—The Board of 


Trustees is planning for the installation 
of new equipment at the municipal light- 
ing plant, including engine and other ap- 
paratus. 

ALLENHURST, N. 
Coast Electric Company 
the erection of an addition to its 
power station. 

BAYONNE, N. J.—The Board of Edu- 
cation will receive bids up to July 26 for 
electrical work in the new addition to 
be constructed at school No. 11. D. G. 
Anderson, Avenue E and Thirtieth Street, 
is architect. 

BORDENTOWN, N. J.—The Common 
Council is considering the installation of 
a new and improved fire alarm system. 

CLIFFSIDE, N. J.—The Borough Coun- 
cil, Cliffside Park, is considering the in- 
stallation of new ornamental standards 
on streets in the Edgewater Heights sec- 
tion. It is also planned to install new 
high-power lamps in the downtown sec- 
tion, replacing present incandescent 
lights. 

NUTLEY, N. J.—The Town Commis- 
sion is considering the installation of a 
new fire alarm signal system to operate 
at police headquarters. 

POMPTON LAKES, N. J.—The Com- 
mon Council has authorized a lease for 
a water power site on Pompton Lake and 
the installation of a power plant to re- 
place the service now being furnished 
by the water and lighting plant. 


J.—The Atlantic 
has commenced 
local 


TRENTON, N. J.—The Board of Free- 
holders is planning for a lighting sys- 
tem on the River Road, from the city 


line to Wilburtha. 

TRENTON, N. J.—The Board of Pub- 
lic Utility Commissioners has granted 
permission to Robert Carson, receiver for 
the Hudson & Middlesex Telegraph & 
Telephone Company, to sell the com- 
pany’s property, effects and franchise to 
William MacHarg, Belmar, who is af- 
fillated with the Bell system interests. 

BANGOR, PA.—The S. Flory Manu- 
facturing Company, manufacturer of en- 
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gines, is said to be planning for the elec- 
tric operation of its plant, with indi- 
vidual motor drive. The Pennsylvania 
Utilities Company will furnish the service. 


HARRISBURG, PA.—The Harrisburg 
Light & Power Company has received a 
five-year lighting contract from the city, 
covering street-lighting and service for 
municipal buildings. ‘ 


MILLERSBURG, PA.—The Millersburg 
Electric Company is making rapid pro- 
gress in the construction of a new line 
to Halifax, to furnish light and power 
service. It is planned to commence the 
operation of the new system on Septem- 
ber 

MOUNT CARMEL, PA.—The Edison 
Electric Illuminating Company has been 
acquired by new interests represented by 
George de B. Keim, Chandler & Company, 
Inc., Philadelphia. The company has a 
capital of $200,000 and furnishes service 
to Mount Carmel, Kulpmont, Marion 
Heights and neighboring sections, includ- 
ing about 20,000 incandescent lamps and 
150 are lights. 

PHILADELPHIA, PA.—E. F. Hough- 
ton & Company, American and Somerset 
Streets, manufacturers of belting, have 
filed plans for a one-story addition to 
their power plant. 


PHILADELPHIA, PA.—A _ one-story 
power plant for factory operation will be 
constructed by the H. Belfield Company, 
435 North Broad Street, at its plant to 
be erected at Twentieth and Cambria 
Streets for the manufacture of plumbers’ 
supplies. 

PHILADELPHIA, PA.—Swift & Com- 
pany, Noble Street, have taken bids for 
the erection of a one-story addition, 34 
by 74 feet, to their engine and power 
house, Ninth and Noble Streets. 

PHOENIXVILLE, PA.—The City Coun- 
cil is figuring on borrowing $45,000 to 
build a municipal electric light plant. 

WILKES-BARRE, PA.—Upon applica- 
tion of the Wilkes-Barre Company, the 
Supreme Court has handed down an or- 
der preventing the Wilkes-Barre Light 
Company, a new organization, from ex- 
ercising any rights as a competitive com- 
pany until the controversy between the 
two companies is settled in the courts. 
This will prevent the new company from 
submitting a bid for lighting to the city, 
unless the period for receipt of bids is 
extended. 


BALTIMORE, MD.—The Baltimore 
Drydocks & Shipbuilding Company will 
build a power plant for works operation 
at its new shipyards extension, to cost 
about $3,000,000. The transformers, ro- 
tary converters and switchboard will be 
furnished by the Westinghouse Electric 
& Manufacturing Company, and the nec- 
essary motors by the General Electric 
Company. Electric power at primary 
voltage will be supplied by the Consoli- 
dated Gas, Electric Light & Power Com- 
pany. 

WASHINGTON, D. C.—The Quarter- 
master-General’s Department has award- 
ed a contract for the installation of an 
electric lighting plant and distributing 
system at San Antonio, Tex., to Stone & 
Webster Construction Company, 120 
Broadway, New’ York. 

BLUEFIELD, W. VA.—The National 
Carbide Corporation, recently organized 
with a capital of $350,000, is negotiating 
with the Appalachian Power Company 
for electric service for its proposed new 
plant to be located at Ivanhoe, Va. 

CHARLESTON, W. VA.—Mason Coal 
& Chemical Company, Union Building, 
recently incorporated with a capital of 
$5,000,000, will purchase electric equip- 
ment for its qevenes new plant near 
Hartford, W. a. Complete apparatus 


will be installed for factory operation, in- 
cluding engines, 
equipment. 
HARTLAND, W. VA.—The Hartland 
Power Company is planning for the ex- 


boilers and auxiliary 












tension of its transmission system to 
Dorfee, about 4 miles, for power supply 
to local coal properties. he line will 
carry 13,200 volts. W. S. Barstow & 
Company, 50 Pine Street, New York, op- 
erate this company. 


ZEBULON, N. C.—The city has sold 


a bond issue of $6,000 for an electric 
lighting station. 
JACKSONVILLE, FLA.—The City 


Council is planning purchasing additional 
machinery for the city electric lighting 
plant. Address Commissioner of Public 
Works. 


NORTH CENTRAL STATES. 


ATHENS, O.—Directors of the Hock- 
ing-Sunday Creek Traction Company 
have authorized the purchase of addi- 
tional equipment, rendered necessary by 
increased business, including a large new 
car with a heavy motor, intended to han- 
dle trailers loaded with coal. 

ALBANY, O.—The City Council will 
eall an election on the proposition to 
purchase the electric light plant from the 
Oregon Power Company. If purchased, 
the plant will be remodeled and enlarged. 

BOWLING GREEN, O.—Ohio Northern 
Public Service Company is spending $80,- 
000 on improvements to lighting and 
heating plants. A line is being extended 
to Portage for lighting service. 

CANTON, O.—The city Service Direc- 
tor has informed the Council that rewir- 
ing of the auditorium according to re- 
quirements of the Ohio electrical wiring 
code is necessary, and that the work wil! 
cost about $8,000. 

CANTON, O.—Plans are being consid- 
ered by the County Commissioners for 
reconstructing the lighting system in 
the courthouse, at a cost of $3,000 to 
$4,000, on the report of wiring inspectors 
to the effect that the present system i: 
not safe. 

CINCINNATI, O.—The clerk of the Cin- 
cinnati Board of Education will receive 
bids until August 13 for installing electric 
lights in the new 20th District School. 
Plans and specifications are on file with 
the Board 

CINCINNATI, O.—Plans have been 
prepared by Howard McClorey, archi- 
tect, for a group of buildings for the Sis- 
ters of Providence Convent, including a 
power plant with equipment to furnish 
light and power, and to take care of the 
laundry and bakery departments of the 
institution. Accommodations for 300 sis- 
ters and students will be provided. 

CINCINNATI, O.—The Union Gas & 
Electric Company, in anticipation of an 
increased demand for electric service in 
the northern and northeastern part of the 
city, is arranging to construct a sub-sta- 
tion adequate to serve those districts. It 
has leased a building in Evanston large 
enough to serve as a sub-station, while 
a contract has been let for a new build- 
ing in Elmwood to serve as a sub-station. 

CLEVELAND, O.—The Cleveland Elec- 
tric Illumination Company has had plans 
prepared for an electric power station to 
cost $100,000. 

ELYRIA, O.—Lorain County Electric 
Company was granted a 25-year fran- 
chise, the maximum rate being fixed at 
10 cents per kilowatt, the average being 
6 cents. 

HAMILTON, O.—-The Ohio Gas & Elec- 
tric Company, Cincinnati, has purchased 
a site east of Hamilton on which to erect 
a large sub-station. 

LORAIN, O.—It is probable that Lake 
Shore Electric Company will build a line 
that will afford car service to the Crom- 
well steel plant. 

SANDUSKY, O.-—The Sandusky Home 
Telephone Company has purchased a site 
and will erect a new exchange on Wash- 
ington Row. 

GOSHEN, IND.—The Hawks Electric 
Company of Goshen has acquired the 
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of the Syracuse Light & Power 
of Syracuse, Ind. 

CHICAGO, ILL.—With only one dis- 
senting vote, members of the Sanitary 
Board have decided on electrical power 
for use on the proposed Calumet pump- 
ing station. Trustee W. G. Clark, chair- 
man of the committee, favored the use 
of steam power for the pumping station. 
The Board also empowered a committee 
to negotiate with Frank I. Bennett, Com- 
missioner of Public Works, for the pur- 
chase of a number of turbines and gener- 
ators from the city and for the taking 
over of the street lighting. 

CHICAGO, ILL.—The Louisville Gas & 
Electric Company, a subsidiary of Stand- 
ard Gas & Electric Company, has secured 
a contract with the Government to sup- 
ply 1,000 kilowatts of electric power for 
new army cantonment being erected south 
of Louisville. The lighting load approxi- 
mates 17,000 40-watt lamps for building. 
Power load for pumping will be 100 kila- 
watts. 

CHICAGO, ILL.—The Chicago Tele- 
phone Company has purchased a site on 
Larrabee Street, on which to erect a 

phone exchange. 

GREENVIEW, ILL.—The Menard Tele- 
nhone Company has increased its capital 
stock from $1,000 to $25,000 and will make 
improvements, 

LINCOLN, ILL.—The Lincoln Water & 
Light Company offers to lease and oper- 
ate the municipal street railway, after 
the tracks and overhead wires have been 
rehabilitated by the city with funds from 
a $30,000 bond issue already voted. Com- 
pany also asks city to provide adequate 
rolling stock. The company offers to 
maintain equipment after operations be- 
cin under the proposed lease, and will 
fix up city plant to supply current for 
operating cars. 

GLADSTONE, MICH.—A plant for the 
manufacture of motors and dynamos will 
be erected here by a company recently 
organized which will be a subsidiary of 
the Marble Arms & Mfg. Company. John 
F. Card of Three Rivers, Mich., is one 
of the owners. 

RED JACKET, MICH.—Houghton 
County Electric Light Company leases 
the town’s conduit system for its elec- 
tric wires. These conduits have been so 
wrecked by sinking ground that they will 
have to be rebuilt at a cost of $20,000; 
otherwise the company will erect pole 
lines, 

SHEBOYGAN, WIS.—The Fargo Engi- 
neering Company, Consumers building, 
Jackson, Mich., has prepared plans for 
a power house for the Eastern Wisconsin 
Electrical Railway, Grand Rapids Saving 
Bank building, Grand Rapids. 

WATERFORD, WIS.—Wind River Tel- 
ephone Company has decided to estab- 
lish exchange connections with Thomp- 
sonville and Union Grove. 

PIPESTONE, MINN.—Three groups of 
electric properties recently acquired by 
the Northern States Power Company, of 
Minnesota, are at present being operated 
as separate divisions until the electric 
transmission lines to tie them in with the 
comprehensive network of the company 
throughout the state are completed. The 
following are the names and addresses of 
the companies taken over: Northwestern 
Light & Power Company, Pipestone; 
Northwestern Light & Power Company, 
Hutchinson, Minn.; Minnesota Valley 
Light & Power Company, Montevideo, 
Minn, 

BATAVIA, IA.—The Ottumwa Railway 
& Light Company, Ottumwa, is improv- 
ing its plant and will build a transmis- 
sion line. Address C. E. Fahrney, man- 
ager, at Ottumwa. 

COLLINS, IA.—Franchise has been 
granted to C. E. Lookingbill for the erec- 
tion of an electric light plant. Address 
the manager. 

DES MOINES. IA.—The Iowa Telephone 
Company, 1006 Grand Avenue. will install 
a telephone system at Camp Dodge. Ad- 
dress manager. 

PLYMOUTH, IA.—The Iowa _ Heat, 
Light & Power Company, Grinnell, has 
purchased a site and will build a power 
plant. 

SAC CITY, IA.—The voters will pass 
on the question of issuing bonds to the 
amount of $60,000 for a municipal light- 
ing plant, on August 3 

SIOUX CITY, IA.—Plans are being 
made for an addition to the power station 
of the Sioux City Gas & Electric Com- 
pany. Estimated cost, $200,000. 

COLUMBIA, MO.—The McKinley com- 
pany is planning, it is said, the building 
of transmission lines to supply several 
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DATES AHEAD. 


Association of Iron and Electrical 
Engineers. Eleventh annual conven- 
tion, Philadelphia, Pa., Bellevue-Strat- 
ford Hotel, September 10 to 14. Sec- 
retary, J. F. Kelly, National Tube 
Company, McKeesport, Pa. 

Association of Railway Telegraph 
Superintendents. Annual convention, 
Hotel Raleigh, Washington, D. C., 
September 10 to 13. Secretary, W. L. 
Connelly, Gibson, Ind. 

International Association of Mu- 
nicipal Electricians. Annual conven- 
tion, Niagara Falls, N. Y., September 
11 to 14. Secretary, Clarence R. 
George, Houston, Texas. 

Northwest Section, National Electric 
Light Association. Annual convention, 
Spokane, Wash., September 12 to 15. 
Secretary, J. F. Farquhar, Washing- 
ton Water Power Company, Spokane, 
Wash. 

American Electrochemical Society. 
Annual convention, Pittsburgh, Pa., 
October 3 to 6. Secretary, Prof. J. 


W. Richards, Lehigh University, South 
Bethlehem, Pa. 
National Electrical Contractors’ i 
nNe- 
La., 
Cc. 


sociation of the United States. 
nual convention, New Orleans, 
October 10 to 13. Secretary, H. 
Brown, Utica, N. Y., 











towns in the northeastern part of the 
state, as far south and west as Colum- 
bia and perhaps Jefferson City. 

AGRA, KANS.—City ordinance provid- 
ing for electric current from the Phillips- 
burg Mill & Elevator Company for a pe- 
riod of ten years was passed. 

HADDAM, KANS.—The Concordia 
Light & Power Company is planning the 
building of a transmission line through 
Haddam, Agenda, Cuba, Morrowville and 
Washington. The towns are to vote the 
bonds to build the line, said bonds to be 
retired by the company in ten years, pay- 
ing all interest, cost of election and sell- 
ing bonds. Definite action will be taken 
on this immediately. 

LENORA, KANS.—Election to vote 
bonds for the purpose of erecting and 
equipping an electric light plant resulted 
in approval of the bond issue. 

BOWMAN, N. D.—The Western Elec- 
tric Light & Power Company, operating 
light plants at Marmarth and Bowman, 
has sold its interest to the Dakota Utili- 
ties Company, which has a line of plants 
in South Dakota. 

KENSAL, N. D.—Organization of the 
Kensal Electric Light & Power Company 
has been completed, according to an an- 
nouncement made by President Feckler 
of the Commercial Club, and a $6,000 
plant will be installed to light 70 build- 
ings in the city. Officers of the com- 
pany are: H. P. Krag, president; Anton 
Feckler, secretary, and . L. Nichols, 
treasurer. Mr. Krag, who owns half of 
the capital stock, will be manager. 

RUGBY, N. D.—Northern States Power 
Company has taken over for operation the 
electric utility at Rugby. This com- 
munity will be served electrically by 
the Minot division. The Faribault di- 
vision of the company has completed a 
transmission line to Byron and service 
will be turned on shortly. 


SOUTH CENTRAL STATES. 


HAZARD, KY.—The Kentucky River 
Power Company has increased its capital 
from $100,000 to $350,000 for extensions. 

JACKSON, KY.—Lewis Hays, Jr., Ry- 
land C. Musick and M. G. Center have 
purchased the electric light and power 
plant of the Day Lumber & Coal Com- 
pany and will continue the service. 

FT. SMITH, ARK.—Fort Smith Light 
& Traction Company is constructing a 
transmission line to Alma, Crawford 
County, to connect with the lines of Citi- 
zens’ Power Company. Alma, Mulberry 
and Ozark will be served by current from 
this system. 

PIGGOTT, ARK.—The Missouri & 
Southeastern Utilities Company is build- 
ing a line from Piggott to Paragould in 
order to serve certain towns from the 
central plant at Paragould. The central 
plant will be in operation about August 
15 


LAWTON, OKLA.—A franchise was 
granted to the Southwest Electric Com- 
pany recently. 

BEAUMONT, TEX.—The taxpayers of 
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Beaumont and Port Arthur have, by ref- 
erendum vote, approved the proposed con- 
solidation of the holdings of the Beau- 
mont Electric Light & Power Company, 
the Beaumont Traction Company, the 
Jefferson County Traction Company and 
the Port Arthur Light & Power Company, 
all of which are subsidiaries of the Stone 
& Webster Engineering Corporation. The 
consolidated interests will install addi- 
tional machinery in the electric light and 
power plants and make other important 
improvements. 

SAN ANTONIO, TEX.—The City Com- 
mission passed an ordinance permitting 
the consolidation of the San Antonio 
Traction Company and the San Antonio 
Gas & Electric Company into a new cor- 
poration called the San Antonio Public 
Service Company, which has been in- 
corporated with a capital stock of $4,700,- 
0 The new company will begin the 
extension of its electric railway system 
to Camp Kelly, a distance of two and 
one-half miles. It has other extensions 
in contemplation and is authorized un- 
der its new charter to build interurban 
lines. It is reported that it will take over 
franchises of the San Antonio & Austin 
Tracton Company and carry out the pro- 
ject of constructing an interurban electric 
railway between this city and Austin, a 
distance of 85 miles. Involved in this 
project is the erection of a large electric 
power plant. The new company is con- 
trolled by Emerson McDillon, of New 
York, and associates. 

SAN BENITO, TEX.—John L. Lomax 
has purchased the local water and light 
plant and telephone system. He will in- 
stall additional machinery and equip- 
ment in the water and light plants and 
make other improvements to the service. 


WESTERN STATES. 


LIBBY, 'MONT.—It is reported, but 
not officially, that the Great Northern 
Railway is to begin the electrification of 
the road from the main range of the 
Rocky Mountains westerly. It is also 
reported that the company contemplates 
the erection of a hydroelectric plant at 
Kootenai Falls to generate the power re- 
quired. 

SOCORRO, N. M.—The Mountain State 
Telephone Company is planning to run 
new lines to Aibuquerque, thus giving 
Socorro two circuits. 

MESA, ARIZ.—Arrangements have 
been completed for the erection of a new 
exchange building for the Mesa Tele- 
phone Exchange. 

RENO, NEV.—The Truckee River Gen- 
eral Electric Company is to build a high- 
tension power line from Verdi to the Poe- 
ville mining district. 

COLVILLE, WASH.— The _ Stephens 
Light & Power Company has petitioned 
the County Commissioners of Stevens 
County for a franchise to operate in this 
county. 

ELLENSBURG, WASH.—Heath & 
Gove, architects of Tacoma, are _ re- 
ceiving bids for the construction of a 
new power house at the State Normal 
School. 

LACONNER, WASH.—Stone & Web- 
ster, having large power and traction in- 
terests in the Puget Sound country, have 
been invited to extend its light service 
to this city, due to the fact that S. J. 
Eyerax, owner of the local plant, has 
closed same. 

NORTH YAKIMA, WASH.—The Yaki- 
ma Valley Transportation age ay | will 
extend its lines 2% miles on the Selah- 
Taylor route during this summer. 

PORT ANGELES, WASH.—An election 
will be held to vote on issuing bonds in 
the sum of $30,000 to pay outstanding 
debts against the lighting fund and to 
allow for improvements to the lighting 
system, 

SEATTLE, WASH.—The date for open- 
ing bids for construction of the municipal 
hydroelectric power plant, with transmis- 
sion lines, will be opened August 3 in- 
stead of July 20, as heretofore announced. 

SEATTLE, WASH.—A. A. Phinney, D. 
P. Eastman and R. V. Ankeny, owners 
of a tract of land on Magnolia Bluff, 
have asked for a franchise to construct 
and maintain a street railway line. 

TACOMA, WASH.—This_ city has 
passed an ordinance for extension of the 
municipal street car line from the limits 
of the city to the Todd Shipyards on the 
tide flats. The ordinance also provides 
for the issuance of $180,000 in utility 
bonds. 

HAINES, ORE.—The_ overflowing of 
Rock creek caused a damage of $3,000 
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to the Eastern Oregon Light & Power 
Company's flume and transmission line. 

PORTLAND, ORE.—Bids are being re- 
ceived by the Western Reduction Com- 
pany, a new industry, for a transformer 
and power house building in this city. 

CORCORAN, CAL.—The San Joaquin 
Light & Power Corporation is installing 
a system of 29 1,000-candle power street 
lights in this city. 

DALY CITY, CAL,—The County Clerk 
is receiving sealed bids for the illumina- 
tion of the public highways in the Visita- 
cion Lighting District. 

GLENDALE, CAL.—The Board of 
Trustees is receiving bids for three-phase 
electric current to the city for operation 
of its electrical distributing system. 

GRASS VALLEY, CAL.—A small elec- 
tric plant will be installed to furnish 
power for air-compressor in driving a 
tunnel on the Shamrock group of mining 
claims, belonging to John Mansfield. 

LEMOORE, CAL.—When the Board of 
Trustees opened bids for electrolier sys- 


tem, and other improvements, it was 
found that the bids exceeded the esti- 
mated amount by $10,000. The bids were 
rejected and the city will readvertise. 


LODI, CAL.—Electroliers will be placed 
on East Lodi Avenue. Committees have 
secured funds for the installation of the 
lights. 

LOS 
Electric 


CAL.—The Pacific 
extend its tracks 
to take care of any traffic due to the 
military camp being located here. 

OAKLAND, CAL.—The principal place 
of business of the Calistoga Electric Com- 
pany is to be changed from Calistoga to 
Oakland, effective July 23. 

OROVILLE, CAL.—The Great Western 
Power Company is soon to begin con- 
struction of a hydroelectric plant, esti- 
mated to cost $6,000,000. 

PALO ALTO, CAL.—The United States 
is to build a cantonment here for which 
it will need 2,000,000 feet of insulatea 
wire, 16,000 feet of lamp cord, 8,000 key 
sockets, 9,000 shades, 10,000 cleat recep- 
tacles, 8,500 snap switches and other elec- 
trical equipment. 

SANGER, CAL.—A 
system will be installed 
Park. 

SANTA ANA, CAL.—The Pacific Elec- 
tric Railway Company has petitioned the 
Board of Supervisors for a five-year fran- 
chise to operate a line from Santa Ana to 
Tustin with a spur line to the Burgess 
packing house. 

SAN FRANCISCO, CAL.—The Califor- 
nia Railroad Commission has issued an 
order extending the time which the 
Northern Electric Railway Company shall 
construct an underground crossing near 
Cement, Solano county. 

SAN FRANCISCO, CAL.—The Califor- 
nia-Oregon Power Company has filed an 
application with the California Railroad 
Commission for authority to sell its hy- 
droelectric properties in Trinity county 
to the Estabrook Gold Dredging Com- 
pany. 

SAN FRANCISCO, CAL.—The Califor- 
nia-Oregon Power Company has filed with 
the California Railroad Commission an 
application for authority to charge Ed- 
ward Stallcup & Sons Company, of Mau- 
ten, Siskiyou County, $27.50 a horse- 
ower electric energy for six months’ 
rrigation season. 

SUNNYSIDE, CAL.—The Sunnyside 
Telephone Company and the Valley Tele- 
phone Company have combined and will 
be known as the City Telephone Com- 
pany. 

VENTURA, CAL.—The Ventura Light 
& Power Company is constructing a dis- 
tributing system at Somis, which will 
cost about $4,000. 


ANGELES, 
Company will 
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in Ward Oak 
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HYDROELECTRIC POWER PLANT.— 
Board of Public Works, Seattle, Wash., 
which issued specifications for a hydro- 
electric plant of 25,000 kilowatts capacity, 
and asked for bids on same until July 20, 
has extended the date to August 3. Bid- 
ders are asked to submit plans and unit 
prices on completed plant, including dam, 
pipe-line, penstocks, generating units, 
transformers and transmission lines to 
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the city. Specifications will be furnished 
on application to J. D. Ross, Sup’t of 
Lighting, Seattle. 


ELEVATOR PLANTS—Sealed propos- 
als will be opened July 23 for the installa- 
tion complete of an elevator plant in con- 
nection with the extension to each of the 
following buildings: The United States 
postoffice and courthouse at East St. 
Louis, Il., the United States postoffice 
and courthouse at Huntington, W. Va., 
and the United States postoffice and cus- 
tomhouse at Nashville, Tenn., in accord- 
ance with the drawings and specification, 
copies of which may be had at the office 
of the Supervising Architect, Washing- 
ton, D. C. 

ELEVATOR PLANT—Sealed proposals 
will be opened July 30 for the installa- 
tion complete of an elevator plant in the 
United States postoffice, Portland, Ore., 
in accordance with the drawings and 
specification, copies of which may be had 
at the office of the Supervising Architect, 
Washington, D. C. 

ELECTRICAL MACHINERY AND 
SUPPLIES—Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., will receive bids for the follow- 
ing: One motor-driven, tool-room lathe; 
two motor-driven, 2-spindle, flat, turret 
lathes; one motor-driven, vertical, turret, 
30-inch lathe; one motor-driven, univer- 
sal milling machine. The first two lathes 
and the milling machine for delivery at 
Navy Yard, Mare Island, Cal.; the 30- 
inch iathe for delivery at Philadelphia 
Navy Yard. Application cards and sched- 
ules can be obtained from Navy Purchas- 
ing Office at nearest navy yard. 

ELECTRICAL EQUIPMENT — Sealed 
propcsals indorsed “Proposals for Elec- 
tric Lighting System, Structural Shop, 
New York,” will be received at the Bu- 
reau of Yards and Docks, Navy Depart- 
ment, Washington, D. C., until July 30, 
for an electric lighting system for the 
structural shop at the navy yard, New 
York. F. Harris, chief of Bureau. 

ELECTRICAL EQUIPMENT—L. Pan- 
ton, president of Board of Public Works, 
Billings, Okla., will receive bids until 
August 1 for waterworks, light and sewer 
systems, estimated to cost about $60,000. 


ELECTRICAL EQUIPMENT — Sealed 
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proposals will be received until July 24 for 
furnishing and delivering to the Ran. 
dolph Street Bridge, Chicago, a motor- 
driven center lock, according to plans 
and specifications on file in the office of 
the Department of Public Works, Room 
406 City Hall, Chicago. Address Frank 
I. Bennett, commissioner of public works. 








FINANCIAL NOTES 




















Unicon Gas & Electric Company of Cin- 
cinnati, O., filed with the city auditor 
the company’s check for the franchise 
tax, and a statement showing gross earn- 
ings of the company for three months 
ended June 30 were $619,721.04, exceed- 
ing those for the corresponding period of 
1916 by more than $42,000. 


Preliminary earnings of Northern States 
Power Company for June indicate the 
largest gains ever made by that com- 
pany in a summer month. Gross rev- 
enue for June was $526,471, an increase 
of $89,632, or 20% per cent, over last year. 
Increased business is said to come from 
normal sources rather than war business. 
Upwards of 5,000 horsepower of new 
power business already contracted for 
will be connected in the next few months. 


The American Light & Traction has 
purchased the White Star Coal Company, 
with properties in Harlan County, Ken- 
tucky. Subsidiary companies of the 
‘American Light & “Traction Company 
have set aside funds which amount to 
about $100,000, to be given to the Amer- 
ican Red Cross. - 

Western Power Company of Canada, 
Ltd., the reorganized Western Canada 
Power Company, reports operating reve- 
nues of $38,205 for May, 1917, an in- 
crease of 36 per cent over May last year. 
May net earnings were $27,430, an in- 
crease of 34 per cent over 1916. For 
the twelve months ended May 31, net 
earnings were $319,863, showing an _ in- 
crease of 40 per cent over the previous 
twelve months. 








OF 
ING 
Quotations furnished by 


WEEKLY COMPARISON 


CLOSING-BID PRICES 
ELECTRIC 
F. M. Zeiler & Co., Rookery Bldg., Chicago. 


OF SECURITIES OF LEAD- 
COMPANIES. 





Div. rate Bid Bid 
Public Utilities— per cent. July 10. July 17. 
Adirondack Electric Power of Glens Falls, common ........... os 18 18 
Adirondack Electric Power of Glens Falls, preferred .......... 73 7 
American Gus & Electric of New York, common ......... 10+ extra 118 118 
American Gas & Electric of New York, preferred ............. 48 48 
American Light & Traction of New York, common ........... a 316 308 
American Light & Traction of New York, preferred .......... 6 109 109 
American Power & Light of New York, common .............. t 67% 67 
American Power & Light of New York, preferred ............. 6 87% 87% 
American Public Utilities of Grand Rapids, common ........... ‘ 28 28 
American Public Utilities of Grand Rapids, ee 6 64 63 
American Telephone & Telegraph of New York ................ me 1205 12036 
American Water Works & Elec. of New York, common ....... aa ‘ 8 
American Water Works & Elec. of New York, particip. ........ 7 22 22 
American Water Works & Elec. of New York, first preferred... .. 77 77% 
Appalachian Power of Bluefield, common..................0e+0+. + 5 5 
Appalachian Power of Bluefield, preferred.................... «. 7 30 30 
Cities Service of New York, cOmmMoOnN..............0.sscetees 6+extra 275 275 
Cities Service of New York, preferred... ......ccccccccccccccccscece 85 8414 
CGOMASIVORRER WIRING CF CHORD . 5 o occ ccc cccccccesccvccccesecess 8 123 120 
Comm. Power, Railway & Light of Jackson, common ......... 4 49 48 
Comm. Power, Railway & Light of Jackscen, preferred .... 6 76 7 
Federal Light & Traction of New York, common ............. 11 11 
Federal Light & Traction of New York, preferred ............ 43 43 
PD SOROUONE SIGEEO OC BIND s coccecccceccesctecscccweseeces 7 7 
Middle West Utilities of Chicago, common................ 2+2 extra 54 40 
Middle West Utilities of Chicago, preferred...................45. 6 70 7 
Northern States Power of Chicago, common ............e.+0+ 7 3 93 
Northern States Power of Chicago, preferred ................. 7 96 96 
Pacific Gas & Electric of San Francisco, common ............ 5 55 55 
Pacific Gas & Electric of San Francisco, preferred ........... 6 88 88 
Public Service of Northern Illinois, Chicago, common ......... 7 94 92 
Public Service of Northern Illinois, Chicago, preferred ........ 6 98% 98% 
Republic Railway & Light of Youngstown common ........... 4 32% 30% 
Republic Railway & Light of Youngstown, preferred ......... 6 65 5 
Standard Gas & Electric of Chicago, common ..............+. oa 9% 916 
Standard Gas & Electric of Chicago, preferred ............... 6 35 34% 
Tennessee Railway, Light & Power of Chattanooga, common... .. 6 6 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 30 30 
United Light & Railways of Grand Rapids, common .......... 4 38 39 
United Light & Railways of Grand Rapids, preferred .......... 6 67 68 
Western Power of San Francisco, COMMON. ......ce.eeeeeeeeeeees oe 14 14 
Western Power of San Francisco, preferred..............- —_— 6 53 53 
Western Union Telegraph of New York.............++- ra 93% 92% 
Industrials— 
Electric Storage Battery of Philadelphia, common ........... . '* 61 1 
Gemerald Wiectric OF BamemectaG7 .. . oo occccccvcccssceccvccsceccccese 8 157% 157 
National Carbon of Cleveland, commMoON..............++.eeeeeeeee 8 73% 79% 
National Carbon of Cleveland, preferred.. ............s.++ oougece os 133 130% 
Westinghouse Electric & Mfg. of Pittsburgh, common .....5+extr 50 491% 
Westinghouse Electric & Mfg. of Fittsburgh, preferred ........ 7 63 65 
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Electrical Patents Issued July 3, 1917 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,231,549. Post-Type Arc Lamp. C. 


Aalburg and §S. C. Hoey, assignors tc 
Westinghouse Electric & Mfg. Co., East 
pittsburgh, Pa. Post-top structure com- 


prising pedestal and are enclosing and 
cooling chambers mounted thereon. 

1,231,557. Motor-Control System. H. I. 
Beach, assignor to Westinghouse Electric 
& Mtg. Co. Armature current is in- 
ereased, Maintaining field constant; and 
then field is decreased, maintaining arma- 
ture current constant, 

1,231,561.. Suction-Controlled Switch. S 
I’. Briggs, assignor to Briggs & Stratton 
Co., Milwaukee, Wis. Structure of device 
iaving diaphragm-operated contacts. 

1,231,568. Electric Cable. L. R. Clark, 
iKnezlewood, N. J. Insulated conductor is 
composed of twisted bare wires. wound 
with stiff conducting ribbon to break 

ints. 

1,231,573. Apparatus for Electric Rail- 
way Vehicles. J. L. C. Davis, deceased; 
i. S. Davis, administratrix, assignor to 
Westinghouse Electric & Mfg. Co. Dyna- 
notor is controlled to drive a load at con- 
stant speed with varying voltage. 

1,231,584. Electrical Apparatus. R. L. 
Ferris, assignor to Westinghouse Electric 
& Mfg. Ce. Manner of controlling com- 
presscr pump drive. 

1,231,587. Shielding System for Vapor- 
Converters. C. L. G. Fortescue, assignor 
to Westinghouse Electric & Mfg. Co. A 
conductor embraces the arc and means 
is provided for adjusting its potential to 
that of either electrode and intermediate 


1,231,588. Magnetic Material. L. T. 
Frederick and L. McCulloch, assignors to 
Westinghouse Electric & Mfg. Co. Bodies 
of magnetic material are stuck to fibrous 
sheets which are stacked in desired form. 

1,231,590. Brake Mechanism. E. Fried- 
laender, assignor to Westinghouse Elec- 
tric & Mfg. Co. Shoes are operated by 
magnet through a toggle. 

1,231,592. Shielding System for Vapor- 
Converters. L. E. Frost, assignor to 
Westinghouse Electric & Mfg. Co. Ina 
rectifier a shield between anodes is main- 
tained positive with relation to the 
cathode. 

1,231,598. System of Control. <A. J. 
Hall and L. G. Riley, assignors to West- 
inghouse Electric & Mfg. Co. Series-par- 
allel control of railway motors. 

1,231,599. Motor-Control System. E. A. 
Hanf, assignor to Westinghouse Electric 
& Mfg. Co. Combination with controller 
of a resistor controlled by abnormal cir- 
cuit conditions. 

1,231,604 and 1,231,605. System of Con- 
trol. R. &. Hellmund, assignor to West- 
inghouse Electric & Mfg. Co. Railway 
motor control comprising motor-gener- 
ator sets for exciting series field wind- 
ings of motors. 

1,231,613. System of Pump Control. H. 
D. James, assignor to Westinghouse Elec- 
tric & Mfg. Co. Flow of fluid in a pipe 
supplied from motor pump is regulated 
according to current supplied to motor. 

1,231,614. Motor Control System. W. R 
Johnston, assignor to Westinghouse Elec- 
tric & Mfg. Co. Electromagnetic switches 
automatically control field and armature 
currents at predetermined maximum and 
minimum values of the armature current. 

1,231,620. Ventilating Apparatus. J. A. 
Kuyser, assignor to Westinghouse Elec- 
tric & Mfg. Co. For circulating air 
through enclosed motors or dynamos. 

1,231,628. Potential-Regulator. E. Lehr, 
issignor to Westinghouse Electric & Mfg. 
Co. Fluid-pressure operated. 

1,231,622. Telephone-Switchboard. H 
H. Lowry, assignor by mesne assignments 
to Western Electric Co., Inc., New York, 
N. Y. Sections comprise two parts, one 
permanently wired, with line and multi- 
ple jacks, and the other portion carrying 
link circuits, is removable so that differ- 
ent link circuit may be readily installed 
for different classes of service. 

231,632. Electric Regulating-Switch. 
I. Miller and L. Boothman, assignors to 
Westinghouse Electric & Mfg. Co. A 
main rheostat having steps each equal to 
the resistance of an auxiliary rheostate. 
is operated a step after each cvcle of 
operation of the auxiliary rheostat. 

1,231,633. Brake. C. B. Mills. assignor 
to Westinghouse Electric & Mfg. Co. 
Shoes are operated by an electromagnet 
through a toggle. 

1.231.637. Interlock for Starting Motors. 
J. PF. Nikonow. assignor to Westinghouse 
Electric & Mfg. Co. Means for connect- 
ing starting motor with engine of auto- 


mobile is interlocked with means con- 
necting the engine with the vehicle drive. 


1,231,638. Starting and Generating 
Mechanism. J. P. Nikonow, assignor to 
Westinghouse Electric & Mfg. Co. Unitary 
structure of motor and generator with 
gearing connecting them when motor is 
driver and disconnecting when motor is 
driven. 

1,231,639. Starting Mechanism for Auto- 
mobiles. J. P. Nikonow, assignor to 
Westinghouse Electric & Mfg. Go. Dyna- 
mo _ electric machine is connected to 
engine shaft at different speed ratios in 
starting and running. 

_ 1,231,648. Transformer. E. G. Reed, as- 
signor to Westinghouse Electric & Mfg. 
Co. Core structure and support. 

1,231,651. Means for Starting Syn- 
chronous Machines. E. Rosenberg, as- 
signor to Westinghouse Electric & Mfg. 
Co. Specially connected auxiliary ma- 
chine starts and synchronizes main ma- 
chine. 

1,231,652. Synchronous Dynamo-Elec- 
tric Machine and Method of Starting 
Therefor. E. Rosenberg, assignor to 
Westinghouse Electric & Mfg. Co. Man- 
ner of starting with an induction motor. 

1,231,658. Control System. K. A. Sim- 
mon and A. J. Hall, assignors to West- 
inghouse Electric & Mfg. Co. Switching 
arrangements for connecting to voltage 
taps in a railway control system. 

1,231,659. Electrical Protective Device. 

. H. Smith,.assignor to Westinghouse 
Electric & Mfg. Co. Structure of electro- 
magnetic device for controlling circuit 
breaker in a polyphase circuit. 

1,231,662, 1,231,663 and 1,231,664. Control 
System. N. W. Storer, assignor to West- 
inghouse Electric & Mfg. Co. First pat- 
ent, manner of utilizing a storage bat- 
tery on a railway control and lighting 
circuit. Second patent, means for auto- 
matically changing the connection of rail- 
way motors to adapt them to run from 
trolleys of different voltages. Third pat- 
ent, modification of first wherein provision 
is made for energizing motor field from 
the battery. 

1,231,665. System of Control. N. W. 
Storer, assignor to Westinghouse Elec- 
tric & Mfg. Co. Has a storage battery 
connected in the circuit with propelling 
motors of a railway, and a motor-gen- 
erator set for regulating the battery cur- 
rent. 

1,231,666. Regulating - Controller for 
Electric Motors. H. R. Stuart, assignor 
to Westinghouse Electric & Mfg. Co. 
Speed governor for an induction motor 
comprising an automatic regulator of the 
secondary resistance. 

1,231,667. Incandescent Lamp. H. A. 
Styring, Middletown, Ohio. Structure of 
base and socket for controlling the light- 
ing of several filaments. 

1,231,677. Signal-Lamp. F. W. Wake- 
field, assignor to the F. W. Wakefield 
Brass Co., Vermillion, Ohio. A headlight 
or similar structure has a colored trans- 
parent tube slidable along the reflector 
axis to surround or be disposed back of 
the lamp. 

1,231,681. Circuit-Breaker for Ignition 
Systems. J. A. Williams, assignor to the 
K-W Ignition Co., Cleveland, Ohio. Struc- 
ture of cam-operated contacts. 

1,231,682. Starting and Generating Mech- 
anism. C. E. Wilson, assignor to West- 
inghouse Electric & Mfg. Co. Structure 
of automatically operated gearing of dif- 
ferent ratios for connecting dynamo- 
electric machine with engine. 

1,231,702. Illuminating Attachment for 
Retractors. W. J. Cameron, Chicago, Ill. 
Details of mounting of lamp socket. 

1,231,708. Battery-Tester. E. L. Clark, 
assignor by mesne assignments to Na- 
tional Carbon Co. Comprises a solenoid 
coil having an armature actuating an in- 
dicating rod passing through the center 
of the core. 

1,231,714. Starting Device for Multiphase 
Motors. H. H. Cutler, assignor to the 
Cutler-Hammer Mfg. Co., Milwaukee, 
Wis. Details of step-by-step switching 
mechanism electromagnetically operated 
from the supply circuit, controls rotor 
resistance. 

1.231,749. Electrically-Heated Instru- 
ment. F. Kuhn. Detroit, Mich. Soldering 
iron comprising adjacent members in 
heat-conducting contact, having their 
contacting surfaces coated with alumi- 
num. 

1.231,750. Luminous Electric Heater. F. 
Kuhn and F. E. Shailor, assignors to 


American Electrical Heater Co., Detroit, 
Mich. Structure of resistor and reflector. 


1,231,753. Electric Starting and Gen- 
erating Apparatus. T. L. Lee, assignor 
to North East Electric Co., Rochester, N. 
Y. Circuit arrangements of dynamoelec- 
tric machine and storage battery. 

1,231,768. Interrupter-Clamp for Igni- 
tion-Dynamos. F. C. Manning, assignor 
to Splitdorf Electrical Co., Newark, N. J. 
For adjustably securing interrupter to 
magneto frame. 

1,231,800. Telephone System. F. M. 
Slough, assignor by mesne assignments to 
Stromberg-Carlson Telephone Mfg. Co., 
Rochester, N. Y. Details of cord circuit. 

1,231,804. Wire-Clamp. H. C. Staton, 
Burlington, Iowa. Adapted to secure to- 
gether and form contact between two 
insulated wires. 

1,231,810. Motor Cut-Out. C. E. Taylor, 
assignor of one-half to David Seville, 
Columbus, Ohio. Details of switch com- 
prising push plugs adapted to shunt re- 
spectively circuits adapted to be inter- 
mittently closed. 

231,819. Electric-Lamp Socket. C. A. 
Walling, Merryville, La. etails of socket 
and switch structure. 

1,231,821. Variable Electric Sign. H. F. 
Walton, South Bend, Ind. For produc- 
ing an electric form display, having the 
background luminous when the form is 
in dark outlines and the ground dark 
when the form is luminous. 

1,231,829. Process for Electrolyticaliy 
Precipitating Metals. G. C. Westby, Lud- 
wig, Nev., assignor to Western Process 
Co. An iron anode is employed in an 
acid solution with an initial heavy charge 
of ferrous sulfate containing varying 
| ee of sulfur dioxid and copper sul- 
ate. 

1,231,835. Electromagnetically-Operated 
Horn. B. Ames, Lowell, Mass. Details 
of device having electromagnetic vibrator 
operating diaphragm. 

1,231,844. Brush-Lifting Device. A. J. 
Brown, assignor to Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. Structure for dy- 
namoelectric machines. 

1,231,846. Vehicle-Control System. J. 
T. Cade, assignor to Federal Signal Co. 
Block signal system for railways com- 
prises an alarm device on the trackway 
and controlled by a wayside signal for 
alarming the passengers. 

1,231,847. Automatic Signal. J. M. Car- 
son, Los Angeles, Cal. tructure of de- 
vice comprising signal arm with solenoids 
for drawing it in either direction. 

1,231,863. Overhead Pin-Setting Mech- 
anism. R. F. Downey, assignor to Downey 
Automatic Pin Setter Co., Milwaukee, 
Wis. Bowling pins are electromagneti- 
cally held in apparatus. 

. Magnetically Controlled Col- 
lecting Mechanism. R. F. Downey, as- 
signor to Downey Automatic Pin Setter 
Co., Milwaukee, Wis. For collecting bowl- 
ing pins. 

1,231.875. Magnetic Choking Device. H. 
H. Gifford and W. Gifford, Traverse City, 
Mich. Coil structure. 

1,231,882. Cluster-Top for Electric 
Lamps. E. J. Y. Hammett, Philadelphia, 
Pa. For standing lamps. 

1,231,883. Apparatus for Electrical Ster- 
ilization of Food. J. Hanssen, Christiania, 
Norway. For treating with current of 
high ‘voltage, especially for killing mite, 
spores and noxious bacteria on split cod. 

1,885. Electric Steering Mechanism. 
J. O. Heinze, assignor to the J. O. Heinze 
Co., Springfield, Ohio. Rod connecting 
wheel knuckles of automobile is shifted 
endwise by reversible motor. 

1,231,895. Apparatus for Regulating the 
Temperature of Superheated Steam. DPD. 
S. Jacobus, assignor to the Babcock & 
Wilcox Co., Bayonne, N. J. A chamber 
to which superheated steam is admitted 
also receives fluid for moderating the 
temperature of the steam, and a circuit 
controlling the fluid valve is controlled 
according to the temperature of the 
modified steam. 

1,231,922. Telephone-Exchange System. 
A. E. Lundell. assignor to Western Elec- 
tric Co. Arrangements for connecting 
between central offices. 

1,231,947. Supporting-Bracket for Lamps. 
L. Schepmoes. assignor to Safety Car 
Heating & Lighting Co. Arrangement 
of conduit, juncticn box, etc., in car roof. 

1,231.953. Electric Power System. H. 
M. Shedd. Elizabeth, N. J. Electromag- 
netic mechanism effecting regulation ac- 





